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Ca and for a few important biological materials such as water, polyethylene, lucite,
polystyrene, nylon, polycarbonate, bakelite, fat, bone and calcium hydroxyapatite are
estimated for a number d€a x-ray energies and for 59.54 kedAm-241) y photons.
Energy broadening and geometrical broadeniaG] is estimated by assumingy,;, and
Omax @re symmetrically situated aroumd=90°. FWHM of J(P,) and FWHM of Comp-
ton energy broadening are evaluated at various incident photon energies. These values are
estimated around the centroid of the Compton profile with an energy interval of 0.1 and
1.0 keV for 59.54 keV photons. Total Compton, individual shell, and Compton energy—
absorption scattering cross sections are evaluated in the energy region from 0.005 to 0.5
MeV. It is an attempt to know the effect of Doppler broadening for single atoms, many of
which constitute the biological materials. @004 American Institute of Physics.
[DOI: 10.1063/1.1614814

Key words: biological materials; Compton broadening; geometrical energy broadening, Compton energy
absorption cross sections; Compton scatter tomography and imaging; Doppler broadening, relativistic and
nonrelativistic Compton profile cross sections; total Compton and individual shell cross sections.

Contents List of Tables
1. X-ray source and energy................... 629
) 2. Name of the material, density and chemical
1. Introduction........... ... 628 formula . . 632
2. Basic Theoretical Method; .................. 629 3. Double differential scattering cross sections
3. Theory: Compton Scattering from Bound (m?srtkeV™Y) (nonrelativistig for single
Electrons. ... 629 atoms in the atomic region4Z<20; energy
4. Geometrical Broadening. ................... 632 interval: 0.1 keV: scattering angled=90°. . . . . 639
5. Results and Discussion. . ................... 632 4. Double differential scattering cross sections
6. Conclusion............. ..., 638 (m?srtkeV Y (relativistio for single atoms
7. Acknowledgments ........................ 638 in the atomic region £Z<20; energy interval:
8. References.............. .. ... ... ...... 638 0.1 keV; scattering angleg§=90°. ............ 633

5. Double differential scattering cross sections
(m?sr YkeV Y (relativistic) for few biological
aElectronic mail: dvrao@ssmain.uniss.it materlals_; scattering anglet)Xz_ 90°. ... 647
© 2004 American Institute of Physics. 6. Geometrical energy broadenind G); 6., and

0047-2689/2004/33(3)/627/86/$39.00 627 J. Phys. Chem. Ref. Data, Vol. 33, No. 3, 2004



628 RAO ET AL.

Omax @re symmetrically situated arourt=90°... 655
7. FWHM of J(Pz) and FWHM of Compton

broadening(CB) for biological materials in

the energy region from 17.44 to 68.18 keV,

scattering angle)=90°. .. ................. 694
8. Gaussian fit of FWHM ofl(P;) and FWHM of

Compton broadenin¢CB) for biological

materials at 59.54 keV for few biological

materials; scattering angl@(=90°............ 709
9. Total and individual shell Compton scattering

cross sections for single atoms in the energy

region from 0.005 to 0.5 MeV using Compton

profile data of Biggeet al!° and comparison

with Strom and Israel valuésand XCOM

List of Figures

1. (@) Variation of geometrical energy broadening

AG(wq) (keV) in the energy region from 1 to

500 keV around the centroid of the Compton

profile with an interval of 1°(b) Contribution of

geometrical energy broadening in the energy

region from 1 to 50 keV around the centroid of

the Compton profile with an interval of 1°.

Same as ir(b) but for the region up tgc) 100

keV; (d) 150 keV;(e) 200 keV;(f) 250 keV;

(g) 300 keV;(h) 350 keV;(i) 400 keV;(j) 450

keV; and(k) 500 keV....................... 633
2. (a) Compton broadening for primary photon

energy(keV/sy in the angular region 1°—

180° from 1 to 50 keV. Same as (@) but for

the region up tdb) 100 keV;(c) 150 keV;(d) 200

keV; (e) 250 keV; (f) 300 keV;(g) 350 keV;

(h) 400 keV;(i) 450 keV; and(j) 500 keV....... 635
3. Comparison of FWHM ofi(P;) and FWHM of

Compton broadening in the energy region 17.44—

68.18 keV for(a) water; polyethylene(c)

lucite; (d) polystyrene;(e) nylon; (f)

polycarbonate(g) fat (adipose tissue and (h)

calcium hydroxyapatite.... . . ................ 636
4. Gaussian fit of the FWHM od(P,) and

FWHM of Compton broadening for few materials

in the energy region 17.44—-68.18 keV i@

water; (b) lucite; (c) fat (adipose tissue and (d)

bone. ... ... .. 637
5. Comparison of Compton-energy absorption cross

sections for single atoms with theoretical

estimates in the energy region from 0.005 to 0.5

MeV. . . 637
6. Comparison of Compton-energy absorption cross

section ratios for single atoms with theoretical

estimates in the energy region from 0.005 to 0.5

MEV. . 638

1. Introduction

Incoherent(Compton scattering is an important mode of
interaction with atoms for photons in the energy regioR
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MeV. Although the Klein—Nishina theotygives a satisfac-
tory explanation of this process over most of the energy re-
gion where it is predominant, the incoherent scattering cross-
section is found to deviate from its predicted value for low
photon energies. This can be understood in terms of the in-
creasing influence of the bound electrons of the scattering
medium. An attempt to quantify these deviations has been
made under the impulse approximation with the introduction
of the so-called incoherent scattering functi8fX,Z) as a
multiplicative factor to the free electron differential cross
section. Impulse approximation refers to large transfers of
energy and momentum. However, if the electrons are in mo-
tion, as we know to be the case, there is a Doppler effect
related to the projected velocities of the electrons. This
causes the modifieCompton ling to spread out and be-
come a bond. The electron momentum distribution can be
determined from the spreading out of the Compton line.

The motion of the atomic electrons around the atomic
nucleus gives rise to a Doppler broadening of the apparent
energy of the incident photon, resulting in a corresponding
broadening of the Compton “modified line” for a given de-
flection angle of the outgoing scattered photon. The shape of
this broadened line is called the “Compton profile.” The
shape of the profile is sensitive to the valencies of the elec-
trons in the atoms and can also give some information about
molecular structuré.Although it is used to determine the
electron momentum distributions in condensed matter
physics? little attention is focused for its use in medical ap-
plications.

In dosimetry calculations, use is frequently made of the
Compton energy absorption cross section per electoQp (
which expresses the probability of transfer of energy from a
photon to an electron by the Compton process. It is equal to
the total Compton scattering cross section per electogg)(
times the fractior(f) of photon energy, which is converted to
kinetic energy of the recoil electrons in a single collision,
averaged over all directions of electron recoitef=o1¢c
X f). Since the range of the recoil electron is small, the
Compton energy absorption cross section per electron is a
measure of the total energy communicated locally to the ab-
sorbing medium by the Compton process. It is interesting to
estimate these cross sections by means of double differential
scattering cross sections based on impulse approximations.
One particular area of interest is in Monte Carlo simulation
of photon transport in applications of medical physics and
industrial radiograph$

The Compton scattered photon energy is broadened by the
precollision motion of the electron. Due to the Doppler
broadening electron binding effect, a part of the broadened
photon spectrum is suppressed and the image reconstruction
will be tedious with Compton scattering spectral data. The
electrons moving in the target cause an energy broadening of
the scattered photons. At energies below 100 keV, FWHM
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TaLE 1. X-ray source and energy energy absorption cross sections by means of double differ-
X-ray Energy X-ray Energy X-ray Energy gnnal _scatterl_ng cross sections based on |r_npulse approxima-
source (keV) source (keV) source (keV) tion with the inclusion of Dopple_r broadenlng. These types
oK 17 " - oK 200 of new tables are not available in the literature and will be

0 Ka . ak a . o . . . . . .

Ag Ka 2210 Cekar 3157 WKar t5 83 lstefuI ;(_)r clomgal;l_s?n,_corplla}'_tlon_, and simulation purposes
CdKa 23.10 Pk a 35.86 Am-241 59.54 for medical and biological applications.
In Ke 24.10 SmKa 39.91 PtK 66.24
SnKa 25.20 GdK & 42.76 AuK o 68.18
CsKa 30.85 DyKa 4572 . .
BaKa 32.06 ErK o 48.81 2. Basic Theoretical Methods

K a=weighted average energy Kfael andKa2. ] ]
The Compton’s energy shift formula EQL) was derived

assuming stationary free electrons. It predicts for a given

) , scatter angled, a well-defined value of energy of the scat-

of the broadenlng over most of the is gre{;\ter than the (oeq photonw$. Detecting the photons at one angle we
FWHM resolution of Hp Ge detector r.eso_lutm?’\s. should measure the same energy for all the photons. In real-
_ The most intense Compton scattering is produced by thgy his is not the case. The peak of the energy spectrum of
first row elements in the periodic TableslZ<20. The elec-  ,\nons scattered at a given angle has an intrinsic width. The
tron binding energies for those elemetitsr example car-  aa50n for the broadening is the initial state of electrons in

bon) are such that 75% or more of the incident x rays arghe atom as a whole. Electrons are not free and not at rest.
scattered into the Compton peak for x-ray wavelengtis8 g0 element broadens the energy distribution in its charac-

71 o . . .
A" and for a 90° scattering angfeMany biological and ¢ istic way. The net result is the breakdown of Er.due to
phantom materials of interest contain varying proportions of¢ i iia| electron momentum

the elements in the atomic regionr<Z<20. We have con-
sidered the quasimonoenergetic radiation for the present cal- w5=w1[1+ (w1 /mec?)(1-cog 6))] . (1)
culations in the energy region 1744£<68.18 keV pro-

duced using an x-ray tube with secondary targetSAmys  yhq,9h an angle(), the geometrical energy broadening
emitted by Am-241(59.54 keV/. This radioisotope is widely 5y 5" place and the associated uncertainty is evaluated by

employed in Compton scattering measurements because 8Ffferentiating Eq.(1) w.r.t. an angle(#) and can be written
its relatively long life. The energy interval 15-50 keV is not as follows:

well covered by synchrotron radiation nor by radioactive

sources, and further corresponds to the best conversion effiw,/d6=(w3/muCc?)sin 6] 1+ (w,/myc?)(1—cog 6))] 2
ciency region of bremsstraglung radiation in quasi monoen- 2
ergetic mode using an x-ray tube. The characteristicline

energies of the secondary targets scattered elastically and 3. Theory: Compton Scattering from
inelastically by the sample will be detected using a semicon- Bound Electrons

ductor detector. This radiation will be used to study the scat-

tering_effects on various materials, with special att_ention to Using the total cross section for the scattering of a photon
Rayleigh and Compton peaks separately. The choice of 9Gyom a free electron, an approximate expression for scatter-
geometry will be useful because of the clear voxel determijng from hound electrons may be obtained and the derivation
nation, in spite of the fact that the difference between Rayijs mentioned below. First consider two monoenergetic collid-
leigh and Compton peaks is about one of the difference ahq heams, one of relativistic electrons and the other of pho-
180°8 The present energy range will also be useful for Maons. For simplicity we used units=1 andc=1. The mo-
terial characterization using Compton profile, for example,nenta and energies of the electrons before and after the
nondestructive evaluatich. collision are (p,E) and (p',E’), respectively. The corre-
Total and individual shell scattering cross sections an%ponding photon states ar, () and k',w,). The total
Compton energy absorption scattering cross sections ayggss section is then the familiar expresdion
evaluated in the energy region from 0.005 to 0.5 MeV. We
will select the re_quwe_d photon energy vynhm the region for o=m2r(2)j 4%’ d%p (L/2KE' w,)X(K,K ')
molecules, plastics, tissues and biological materials, where
the Compton scattering dominates the total attenuation coef-
ficient (90%).
Compton profilesJ(p,), calculated using Hartree—Fock where m is the rest mass of the electrory its classical
wave functions are available in the literatdf&he impact of ~ radius,»; and w, are the incident and scattered photon en-
the Compton profile on the computation of x-ray cross secergies

If a monoenergetic primary photon beam is scattered

X&(ptk—p'—k")S(E+tw1—E'~wy) (3

tion and attenuation coefficients derived based on the data K=Ew,—p.k 4)
seems not have been explored fully in the literature. Further, roen
to generate the tables of total, individual shell and Compton K'=Ew,—p.k' =K—wjw,(1—cosb), 5)
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630 RAO ET AL.
X(K,K")=(K/K' +K'/K+2m2(1/K — 1/K") d?o/dw,dQ’ = (M?r§w,/201)d*p(p(p))
+m* (1K —-1/K")2, (6) X(X(K,K')/EE)8(E+w;—E' — ).

where6 is the scattering angle and E®) refers to the case (1)

of two monoenergetic colliding beams. In the case of an The slowly varying functionX(K,K’) in Eq. (10) is fur-

electron at rest, Eq3) simply reduces to the Klein—Nishina ther simplified and the approximate expression is as follows:
theory. Equation{3) contains the flux factorK/Ew), for the

flux factor, one then hak/Ew—1, i.e., for a stationary tar- dza/dedQ’~(m2r§w2)/[2wl]|k—k’|‘1\/m2+ pz2
get, the flux factor equals the velocity of light. _

Consider now the case of an electron occupying a bound XX(R,R")JI(py), (12
state with energyE; and wave functiony;(r) before the

. SN ._.where
scattering takes place. The momentum distribution of the ini-
tial state is ||2— k' |= (w%-i— w%— 2w,w, 09 6))0° (13
p(P)=|4i(p)|?, (7 and
where ¢;(p) is the momentum transfer af;(r). For lighter Pz=w105(1-cog0)) —M(w;1~ wy)
elements, it suffices to use the nonrelativistic transform X[(03+ wi— 2w, 02 cog 6))%%] 1,
- dw,/dp,=|k—k’ /
l/ﬁ(P):(l/(Zﬂ')lS)f dr eflp.r(r)_ (8) w2 /0P, | |[m(wl w2)

—pAwy—wycog0)/|k—=k'[]T71 (14

For heavier elements, the corresponding relativistic transgere, P, is the projection of the momentum of the initial
form may be required. If several electron states are occupiegjectron on the scattering vectqek’ —k, i.e., p,= p-a/q.

the momentum distribution is The argument® andR’ in the factorX are given by

oce R=w,[(M?+p2)°%+ (0, — w, cosd)p,/ |k’ —k|,

p<p>=2 li(p)|2. (9) (15)

. ) R'=R—w,w,(1—cosb). (16)
The probability that the momentum of an electron falls in

the interval p,p+dp) is p(p)dp/n, if p(p) is normalized to Finally, J(p,) is the Compton profile. For an isotropic or
the number of electrons per atamFor a system at rest, the polycrystalline system, it is defined as

mean value op is zero anth(p) describes a stationary wave .

packet of free electron states. The energy transfer during the J(p,)=2m dp pp(p). (17)
collision is much larger than the binding energy, the latter [p]

may be ignored. The scattering is the same as for free par-

. ) . . In the IA, the double differential cross section thus reflects
ticles, but weighted by the probability that a certain plane- S . .

: the momentum distribution of the scatterer in a very simple
wave state appears in the wave packet.

way. In Eq.(12) J(p,) gives rise to a broadening of the
Compton line because of the motion of the electrons before

a=(m2r§/2)f d3k’d3p’ d®p(p(p))/(EE' wiw,) collision andX//m?+ p? reflects relativistic effects in the
scattering process. If the relativistic factors are less impor-
XY(K,K’)é(er k—p'—k')8(E+w,—E'— 0?). tant, such as, e.g., at relatively low energy and momentum

transfers, we may pup,=0 in the relativistic factor. The
function of X(R,R’) then reduces to a Klein—Nishina type of
expression

(10

Here the flux factor K/Ew) is replaced byc=1 since the
wave packet is stationarfe andE’ are interpreted as rela- YKN=w1/w§+w§/wl—sin2(0), (18)
tivistic free-particle energies. Equatiqd0) is usually re-

ferred to as the IA, i.e., the binding energy is assumed to be dza/dQ’dw2=(rS/Z)m(w2/w1)|I21—IZ’|‘1Y,<NJ(pZ).

negligible and the scattering is a one-particle process with (19
free electron states as final states and give the total cross
sectiont?13 The relativistic double differential cross section for scat-

The double differential cross section with respect to thetering of an initially unpolarized x-ray photon is as follows:
solid angleQ)’ and energyw, of the outgoing photon is The above expression is further simplified by putting
obtained by differentiating Eq10) with respect toQ)” and  ~w, in Xky. The nonrelativistic expression in the above
w, and integrating ovep approximation is

J. Phys. Chem. Ref. Data, Vol. 33, No. 3, 2004



COMPTON AND GEOMETRICAL ENERGY BROADENING 631

d20/dQ dw,= (r§/2)m(w2/w1)|IZ— IZ’I’l In Egs.(22) a_nd(24)_ Pi maxiS th.e.highesPZ value fqr which
an electron in orbital numberris able to be excited. The
X (1+cog(6))I(p,). (200  Pj ma is Obtained by puttings, up to w,=w;—1;, in Eq.

. . : . . (14), wherel; is the ionization energy of the electron in the
The numerical difference in using E¢d.9) and(20) is on ith shell. TheP; hax May be positive or negative. The inte-

op
the order of less than 1% if integrated over the scattergd ation is over the solid angldQ’ and the energy integra-

. r
ﬁ:g;?naenzg?:h;—t?sn?gl];ﬁi esr?g:lonz;srgrc?(l)cnulg:sgsussér%m is extended to all the shells, L, andM for electrons in
PP gy P the orbits. In Eq(23) g (w;— w»,Z) is the expectation value

tion for electrons scattered by photons with the use of the f the fraction of the energy transfes(— w,) which is lost

same method. The approximate method requires the knowf .
edge of theJ:(0)s and thebinding energies for the due to bremsstrahlung when the liberated secondary elec-

electrong trons(the Compton electron, Auger and Coster—Kronig elec-

;
o . . . trons are slowed down’
The total cross segtlon is optalned by integrating @) _The Compton profile](P,), in Egs.(19) and (20), takes
over energy and solid angle intervals and the cross section ; :
o . ; into account the fact that the electrons in the atom have dis-
for a specific shell is obtainéd

tribution of velocities. This causes a Doppler shift for the
. scattered photon. Instead of the single Compton energy, the
oi=(mréwy) dédw,(w,/|k—K']) -
i o1 21@2 scattered photons show a broadened spectrum of energies.
e e ) ) The whole atom scattering cross section for unpolarized
X (1] w5+ wylw; =il 0)sin63i(p,). (21 photons for each subshell is evaluated using the following

The limit of the integration in Eq(21) for the energy of elation:
the scattered photow, up to w,=w;—1;, wherel; is the
ionization energy of the electron in thh shell andw} is the d20/dQ’ dw’ =2, Ni(d2c/dQ'dw’);. (25)
energy of the Compton scattered photon. The total cross sec-
tion is the summation over the occupied shells. The differen-

i ; _ L Herei denotes the subshell numbey; is the number of
t(Ii)form of £, (14) and withp, =0, further smpliies Eq. electrons in theth shell andJ;(P2) is the Compton profile

of an electron in theth shell. However, the summation ex-
cludes those electrons for whichw{— w,)<Eg. Energy
transfers {p;— w,) less than the binding energy of the elec-
trons cannot occur. The presence of the absorption edge

o= mrgf dO(wS/ w1)? (w1 05+ 05w, —sir? §)sing
0

% fpi maxdp 3(p,) 22) causes a considerable asymmetry in the energy distribution
m zmiz of the Compton scattered photons, particularly at low inci-
) i dent photon energies.
The scattering of photons of energy, by electrons in Two sets of theoretical calculations of total scattering

atoms, molecules, or condensed matter will result in an engross sections are available in the literature. The first set of
ergy 10ss ; — wp), wherew, is the energy of the scattered c|cylations are estimated using double differential scattering
p_hoton_. The ene_rgya(l—wz) is transferred to the electr_on cross sections of Eq$19) and (20) based on impulse ap-

(including the binding energyand the energy absorption proximation with Compton profile values. The second set of
cross-section per atorfignoring emissions of fluorescent caicylations are derived from differential incoherent scatter-

photons may be written as ing cross section per electréKlein—Nishing multiplied by
nonrelativistic incoherent function, which is a measure of
‘Ten:(llwl)f f (1-g(w1~wy,2)) (w1~ w)) electron binding.
The later calculations are based on simplified assumption
X d?0/(dQ ' dw,)dQ ' dw,. (23)  that the scattered photons are monoenergetic and have en-
ergy o5 (Compton energy i.e., values ofr., are calculated

The numerical integration of E¢22) with double differ-

. . . : rom
ential scattering cross section excluding those electrons for
which (w;,— w,)<Eg will give the following simplified ex-

pression for the energy absorption per electfon: oenz(llwl)f (1-g(w1— 07,2)) (01— 03)
Oen= wr(Z,J désinf( w5/ w1)(1— w5l wq) X(dogn/dQ")S(X,2)dQ’, (26)
0
b(w1-1)) where doky/dQ") is the differential incoherent scattering
X [ w5l w1+ w1/ 05— sink( 9)2 f ’ ' dp,Ji(p,) cross sectiqn per eIeptron af(X,Zz) is the incoh.eren.t scat-
bJ=e tering function[ X=sin(#/2)/\, N=12.3985k, if \ is in
; ; 18-21
<1+ S 0)p,/m+ .0 /m)2 units of angstrom and;, in keV].
{1+ alwy,02,0)p, Blw1,02,0)(p./M)%) The Compton profile for the biological materials is calcu-
X(1=-9(2)). (24)  lated by weighted addition, e.g., for bone

J. Phys. Chem. Ref. Data, Vol. 33, No. 3, 2004



632 RAO ET AL.

TaeLE 2. Name of the material, density and chemical forfigi, =6.023x 10?® atoms/mol, M=molecular weight

Name p (glen?) Formula Nap M Nap/M
Water 1.00 HO 6.02x10% 18.02 33.410%
Polyethylene 0.92 &, 5.54x 107 28.05 19.8 107
Lucite 1.19 GHg0, 7.17x 107 100.12 7.1&10%
Polystyrene 1.05 s 6.32x 107 104.15 6.0 107
Nylon 1.15 GH.:NO 6.93x 107 113.16 6.1X 107
Polycarbonate 1.20 H1405 7.23x 107 254.28 2.84 107
Bakelite 1.70 GaH30, 10.24x 1073 666.78 1.5& 107
Fat 0.95 GsH1006 5.72x 107 859.42 0.6K10%

(Adipose tissug
Bone 1.85 HO,.PoCa; 11.1x 107 943.29 1.1& 107
Calcium 3.74 [Ca(POy),]5Ca 22.5x 107 1004.64 2.2% 107
hydroxyapatite (OH),

aSee Refs. 29 and 30.

Ji(p2) =8I(P)u+263(P,)o+9I(P,)p+6J(P,)ca- For each incoming photon energy, we have entered the num-
(27 ber of shells/subshells in the atom manually. This program
generates the data with exclusion of those electrons for
4. Geometrical Broadening which w;— w,<Eg in Eq. (25) by introducing an absorption
edge in the double differential cross section. In this way we
The influence of scattering geometry on the geometricaéntered the binding energy for each shell and also with ex-
energy broadening is given by bothG and the incident clusion of those electrons for whickh,— w,<Eg and the

photon energy, i.eqp, data are evaluated in the energy region from 0.005 to 0.5
_ MeV.
AG(w1)=w;myC?[ (MyC?— w1 COS b)) 1 . .
(@1) = 01MgC7L (MoC”— w1 COS Bimin)) Nonrelativistic and relativistic double differential scatter-
—((MeC?— w1 COK Omay)) 1. (28 ing cross sections for single atoms such as, H, C, N, O, P,

and Ca are evaluated using E¢B9) and(20) and the tabu-
lated data ofl;(P5) for a number oK « values. The numeri-
around=90°. In order to know more about the contribu- cal calculations are confined to the whole atom. The cross
tion of broadening in a rigorous way, FWHM &{P,) and section per atom is evaluated around the centroid of the peak
FWHM of Compton broadenin¢CB) is estimated using the with an energy interval of 0.1 and 1 keV for 59.54 keV

The scattering angle considered is 90° ah@ is esti-
mated by assuming,,, and 6,,.x IS symmetrically situated

following relations?2 photons. The numerical difference of the results is on the
s 05 order of 1%. We have also chosen a very small energy inter-
FWHM(J(p,))=2(w,/ w1)[ 0]+ 03— 2w 0, cOL 0) ™ val since the variation of the relativistic form factor is very
X (p,/137), (29) small. _The nonrelatiyistic and relativistic_double differe_ntial
scattering cross sections evaluated for single atoms using the
FWHM(CB)=2(w,/w1)(w]+ 03)°(p,/137) Compton profile dafd are presented in Tables 3 and 4. How-

ever, nonrelativistic double differential scattering cross sec-

_ 2 _ 2. 2,05
X[(1= 02/MoC%) — wa((wi+ w)) tion [Eq. (20)] is a good approximation only when= w,,

X p,lwmyc?137)2] L. (30)  and not good for a few hundred keV and not valid for 1 MeV
and more. For example, at 10 MeV afe 30°, the nonrel-
5. Results and Discussion ativistic double differential scattering cross sectjiég. (20)]

differs approximately 48% of relativistic double differential

The energies of x-ray source, name, density, and chemic&Fattering cross sectidieq. (19)].
formula of all the materials are presented in Tables 1 and 2. Relativistic double differential scattering cross sections
Our calculations are based on the following approximationdCompton profiles for water, bone, fat, lucite, polycarbon-
and it is easy to evaluate the total scattering cross sectior@e, bakelite, nylon, polystyrene, and polyethylene are esti-
and Compton energy absorption cross sections for the indimated for a number oKa values using Eq(19). These
vidual shells and the whole atom. We followed the following Scattering cross sections are presented in Table 5 with an
procedure for the limits of integrationw,may=wi—w,,  energy interval of 0.1 keV around the centroid of the Comp-
Exke= 01— 0y~ Ep, 3= ®y(max) ®2= 02(maxf2000 values ton profile and 1 keV for 59.54 keV photons.
for the scattered photon energy. The numerical integration The geometrical energy broadeninds is estimated by
analysis is performed uUSiNgMATHEMATICA software  assumingé,,, and 6., are symmetrically situated around
package€® We generated the Compton profile function with §=90° in the energy region 5-500 keV using E28) and is
the use 0fJ;(0)s and thebinding energies for the electrons. presented in Table 6. Figurdd shows the contribution of
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554 () 10 very well separated and detected with present day semicon-
so.'/ ductor detectors. In view of this, the optimum value at 90° is
45-'//5- a good choice.
405///’T Recently, we have studied the importance of Doppler
35-////7 broadening in Compton scatter imaging techniques at low

f; 30-/////: photon energi€é and this approach is based on geometrical
f 25'//’/4- considerations. The electrons moving in the target cause en-
w0 ] ergy broadening of the scattered photons that is larger than
e ] the intrinsic energy resolution of the detector. A new ap-
] proach is developed to estimate the degree of monochro-
*] : ; : ; macy, solid angle correction, and efficiency of the measuring
* T varton e o system using x-ray tube, Hp Ge detector, and a translation—
rotation table containing the sample. The solid angle contri-
70 bution is assessed and included by changing the diameter of

0] < the collimator at the exit end of the x-ray tube and at the
55—/// entrance of the detector collimator. The effective solid angle

50 /// and total geometrical efficiency is evaluated at 90° and the
s jz///L optimum value is used for the experimental work. The en-
335_// ergy broadening is evaluated around the centroid of the
g 30_:’//’/: Compton profile with an angular interval of 1° and the con-
= ] tribution of Doppler broadening is assesged.

fz://: The total cross sections based on Exf) will be used for

10] - each scattering angle. It is interesting to note that the inco-

s - - - e s h(_eren_t scattering functio®(X,Z) increases monotonically
Energy (keV) with increasing momentum transfer, approachingas X

—oo, At high photon energies\(—0,X— ) the scattering
approaches that against free electrons at msf(/dQ')Z
being the free electron differential scattering cross section

the energy broadening in the energy region up to 500 ke\per atom. For a given value of, the deviation 0fS(X,2)
with an angular interval of 1° around the centroid of thefrom its upper limitZ increases with increasing atomic num-
Compton profile. Figures(h)—1(k) show the variation of the ~ber, i.e., with higher binding energies of the atomic electrons
broadening in different regions with an angular interval ofand the underestimated true energy transfer is compensated
1°. The Compton energy broadening for primary photonsconsiderably in computations. The neglect of the energy
with scattering angle is shown in Figs(a?-2(j). Equation  broadening from the Compton scattered photons results in an
(28) applies to the energy broadening of primary photonspnderestimate of the energy transferred to the Compton elec-
when primary photon energy spectra are reconstructed frorifons. To a first approximation this underestimation can be
the measurements of scattered photons assuming all detecteempensated for simply neglecting the influence of the elec-
photons have been scattered at 90°. tron binding on the differential cross section per unit solid

The data in Table 6 will be very useful, for example, for angle. The cross section is suppressed at low energies due to
the extra broadening of the Compton profile, which ariseslectron binding effects, reaching a broad maximum before
from a beam divergence of 1° in the scattering plane. Also dropping off at high energy due to the nature of the Klein—
for forward scatter imaging, the annular detector subtends Aishina cross section.
very small solid angle and receives only those photons scat- The double differential individual shell scattering cross
tered in the forward direction withi@, i< 0< 0,,ax- sections are evaluated with E@5) and using Eq(19). The

The contribution of the energy broadening for primary derived double differential scattering cross sections will re-
photons will be obtained at any desired angle and energflect on the current knowledge of the tabulations of total
around the centroid of the Compton profile to assess theross sections estimated using E@&l) and (22). However,
geometrical efficiency of the system and it will be easy tothe two sets of tabulations are compared independently. The
find the optimum angle—energy combination for experimentabulations based on Eg®23) and(24) will be used only to
tal studies. The width of the broadening is more severe up tselect the energy of the scattered photon.
150 keV and reduces considerably in the energy region up to The FWHM of the Compton profile and FWHM of the
350 keV and increases up to 500 keV. It is interesting to not&Compton broadening is estimated for the biological materials
that the width of the geometrical energy broadening is relaat 90° for various incident photons and displayed in Figs.
tively small at small angles and energies as distinguishe8(a)—3(h). Figures 4a)—4(d) show the Gaussian fit of few
from large angles and high energies. For a better matching ihiological materials of medical interest in the x-ray region in
selecting large and small angles, we considered the optimuian extended scale in order to observe the difference of at-
value of 90°, where Rayleigh and Compton scattering aréenuation around the centroid of the Compton profile for

Fic. 1. (Continued)
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59.54 keV photons. The derived data using E@®) and The cause of the numerical discrepancies is not fully under-
(30) is presented in Tables 7 and 8. The full width at halfstood but can be attributed to Doppler broadening of the
maximum is choosen as approximately 1 keV, since theCompton scattered photons through a given angle. To give an
K-shell electrons provide the major contribution to the peakorderly impression of the magnitude of the Doppler broad-
at energies well away from the Compton energy and peakening effect the derived tabulations will be useful. The en-
are well resolved using semiconductor detectors. It increases
with scattering angle and photon energy. The analysis is con-
fined to a fixed angle and the study is focused mainly around .
the peak region with variable energy with an angular interva
of 1° in order to know the contribution of energy and geo-
metrical broadening.

The total cross sections, individual shell cross sections, ar
presented in Table 9 along with the standard theoretical est
mates and ratios in the energy region from 0.005 to 0.5 Me\
for H, C, N, O, P, and Ca. It is interesting to note that the
ratio between the two compilations #1.15 and decreases
with increasing photon energy. Figure 5 shows a compariso
of the present Compton-energy absorption cross sectior
with theoretical estimates in the energy region 0.005-0.t
MeV for H, C, N, O, P, and Ca evaluated using E83). 000 —
Figure 6 shows the ratio of the theoretical estimates.

The energy broadening of the scattered photons from these _ _ ‘ _
materials reflects the momentum distribution of the targef:'G' 5. Comparison of Compton-energy absorption cross sections for single

. . atoms with theoretical estimates in the energy region from 0.005 to 0.5 MeV
electrons. The Compton energy absorption cross sections dg- Tiggs(presen; BIGOS et alX® (continuous curve 2: o Storm and
viate numerically from the standard theoretical estimatesisraef! (dashed curva.
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TasLE 3. Double differential scattering cross sectidn® sr *keV 1) (nonrelativistig for single atoms in the atomic region<IZ<20; energy interval: 0.1
keV; scattering anglef) =90°

Energy(keV) P, (a.u) H C N (0] P Ca
Mo Ka: 17.44 keV
16.3644 —2.9622 1.75E32 3.60E-30 4.18E-30 4.98E-30 1.46E-29 1.65E-29
16.4644 2.3630 6.64E32 4.96E-30 5.95E-30 7.48E-30 1.92E-29 2.12E-29
16.5644 1.9673 1.59E31 6.29E-30 8.00E-30 1.06E-29 2.26E-29 2.69E-29
16.6644 1.1749 1.39E30 1.43E-29 2.03E-29 2.59E-29 3.39E-29 5.28E-29
16.7644 0.5858 7.59E30 3.85E-29 4.42E-29 4.82E-29 7.00E-29 7.88E-29
16.8644
16.9644 +0.5821 7.70E-30 3.90E-29 4.47E-29 4.86E-29 7.08E-29 7.94E-29
17.0644 1.1611 1.47E30 1.49E-29 2.08E-29 2.65E-29 3.48E-29 5.42E-29
17.1644 1.7368 1.98E31 7.68E-30 1.02E-29 1.37E-29 2.53E-29 3.29E-29
17.2644 2.3091 8.12E32 5.26E-30 6.36E-30 8.09E-30 2.02E-29 2.25E-29
17.3644 2.8782 1.61E32 3.91E-30 4.56E-30 5.51E-30 1.58E-29 1.76E-29
Ag Ka: 22.10 keV
20.6838 —2.3610 5.38E-32 3.90E-30 4.68E-30 5.90E-30 1.51E-29 1.67E-29
20.7838 1.8846 1.55E31 5.26E-30 6.81E-30 9.03E-30 1.84E-29 2.25E-29
20.8838 1.4103 5.38E31 8.17E-30 1.15E-29 1.53E-29 2.27E-29 3.36E-29
20.9838 0.9381 2.26E30 1.67E-29 2.20E-29 2.70E-29 3.42E-29 5.02E-29
21.0838 0.4681 7.98E30 3.69E-29 3.91E-29 4.13E-29 6.47E-29 6.75E-29
21.1838
21.2838 +0.4657 8.09E-30 3.60E-29 3.95E-29 4.15E-29 6.54E-29 6.81E-29
21.3838 0.9214 2.40E30 1.75E-29 2.30E-29 2.78E-29 3.45E-29 5.13E-29
21.4838 1.3910 5.76E31 8.51E-30 1.19E-29 1.58E-29 2.33E-29 3.46E-29
21.5838 1.8505 1.70E31 5.49E-30 7.15E-30 9.50E-30 1.90E-29 2.35E-29
21.6838 2.3079 6.38E32 4.13E-30 5.00E-30 6.35E-30 1.59E-29 1.77E-29
CdKa: 23.10 keV
21.601 —2.2635 6.59E-32 3.96E-30 4.83E-30 6.18E-30 1.51E-29 1.69E-29
21.701 1.8068 1.77E31 5.31E-30 6.97E-30 9.29E-30 1.82E-29 2.28E-29
21.801 1.3520 6.27E31 8.50E-30 1.19E-29 1.57E-29 2.25E-29 3.39E-29
21.901 0.8993 2.42E30 1.72E-29 2.26E-29 2.69E-29 3.42E-29 4.93E-29
22.001 0.4583 7.79E30 3.46E-29 3.77E-29 3.96E-29 6.26E-29 6.51E-29
22.101
22.201 +0.4473 8.04E-30 3.53E-29 3.83E-29 4.00E-29 6.38E-29 6.55E-29
22.301 0.8923 2.50E30 1.75E-29 2.29E-29 2.73E-29 3.49E-29 4.99E-29
22.401 1.3354 6.71E31 8.83E-30 1.24E-29 1.63E-29 2.31E-29 3.49E-29
22.501 1.7765 1.99E31 5.56E-30 7.35E-30 9.82E-30 1.87E-29 2.39E-29
22.601 2.2158 7.57E32 4.18E-30 5.13E-30 6.60E-30 1.58E-29 1.78E-29
In Ka: 24.14 keV
22.5159 —2.1678 7.84E-32 4.01E-30 4.95E-30 6.41E-30 1.50E-29 1.71E-29
22.6159 1.7299 2.13E31 5.44E-30 7.26E-30 9.71E-30 1.79E-29 2.33E-29
22.7159 1.2938 7.18E31 8.80E-30 1.24E-29 1.61E-29 2.23E-29 3.41E-29
22.8159 0.8595 2.57E30 1.75E-29 2.27E-29 2.69E-29 3.44E-29 4.84E-29
22.9159 0.4270 7.97E30 3.44E-29 3.70E-29 3.85E-29 6.21E-29 6.40E-29
23.0159
23.1159 +0.4325 7.93E30 3.43E-29 3.70E-29 3.86E-29 6.20E-29 6.40E-29
23.2159 0.8597 2.59E30 1.77E-29 2.29E-29 2.71E-29 3.48E-29 4.89E-29
23.3159 1.2851 7.43E31 9.03E-30 1.27E-29 1.65E-29 2.28E-29 3.49E-29
23.4159 1.7087 2.29E31 5.65E-30 7.59E-30 1.01E-29 1.84E-29 2.42E-29
23.5159 2.1306 8.65E32 4.19E-30 5.20E-30 6.76E-30 1.56E-29 1.81E-29
SnKa: 25.20 keV
23.516 —2.0839 8.69E-32 4.02E-30 5.03E-30 6.57E-30 1.48E-29 1.72E-29
23.616 1.6636 2.42E31 5.52E-30 7.46E-30 1.00E-29 1.76E-29 2.36E-29
23.716 1.2448 7.78E31 8.98E-30 1.26E-29 1.63E-29 2.20E-29 3.42E-29
23.816 0.8278 2.66E30 1.776-29 2.26E-29 2.65E-29 3.42E-29 4.73E-29
23.916 0.4124 7.87E30 3.35E-29 3.58E-29 3.72E-29 6.05E-29 6.22E-29
24.016
24.116 +0.4135 7.90E-30 3.36E-29 3.60E-29 3.73E-29 6.07E-29 6.24E-29
24.216 0.8240 2.72E30 1.79E-29 2.29E-29 2.69E-29 3.46E-29 4.78E-29
24.316 1.2329 8.12E31 9.24E-30 1.30E-29 1.68E-29 2.25E-29 3.50E-29
24.416 1.6401 2.58E31 5.72E-30 7.76E-30 1.04E-29 1.80E-29 2.45E-29
24.516 2.0458 9.48E32 4.20E-30 5.27E-30 6.92E-30 1.54E-29 1.79E-29
CsKa: 30.85 keV
28.5936 -1.7267 1.64E-31 4.22E-30 7.53E-30 5.63E-30 1.40E-29 1.82E-29
28.6936 1.3791 4.30E31 6.10E-30 1.13E-29 8.51E-30 1.65E-29 2.46E-29
28.7936 1.0326 1.18E30 1.01E-29 1.72E-29 1.39E-29 2.16E-29 3.32E-29
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TasLE 3. Double differential scattering cross sectidn® sr *keV 1) (nonrelativistig for single atoms in the atomic region<IZ<20; energy interval: 0.1
keV; scattering anglef) =90°—Continued

Energy(keV) P, (a.u) H C N (0] P Ca
28.8936 0.6873 3.21E30 1.82E-29 2.47E-29 2.20E-29 3.38E-29 4.17E-29
28.9936 0.3430 7.32E30 2.93E-29 3.12E-29 3.06E-29 5.27E-29 5.60E-29
29.0936
29.1936 +0.3421 7.40E-30 2.94E-29 3.14E-29 3.07E-29 5.31E-29 5.66E-29
29.2936 0.6831 3.27E30 1.85E-29 2.50E-29 2.23E-29 3.42E-29 5.42E-29
29.3936 1.0228 1.22E30 1.04E-29 1.75E-29 1.42E-29 2.20E-29 3.38E-29
29.4936 1.3616 5.62E31 7.73E-30 1.43E-29 1.08E-29 2.06E-29 3.09E-29
29.5936 1.6992 1.81E31 4.42E-30 7.95E-30 5.93E-30 1.43E-29 1.89E-29

BaKa: 32.06 keV
29.6684 —1.6629 1.89E-31 4.31E-30 5.83E-30 7.82E-30 1.37E-29 1.84E-29
29.7684 1.3276 4.87E31 6.30E-30 8.85E-30 1.16E-29 1.64E-29 2.47E-29
29.8684 0.9932 1.26E30 1.03E-29 1.40E-29 1.73E-29 2.16E-29 3.29E-29
29.9684 0.6599 3.34E30 1.85E-29 2.19E-29 2.43E-29 3.38E-29 4.07E-29
30.0684 0.3276 7.26E30 2.87E-29 2.98E-29 3.03E-29 5.15E-29 5.53E-29
30.1684
30.2684 +0.3338 7.19E30 2.86E-29 2.97E-29 3.03E-29 5.13E-29 5.49E-29
30.3684 0.6629 3.34E30 1.84E-29 2.19E-29 2.45E-29 3.39E-29 4.09E-29
30.4684 0.9911 1.28E30 1.05E-29 1.42E-29 1.75E-29 2.19E-29 3.33E-29
30.5684 1.3182 5.05E31 6.45E-30 9.07E-30 1.19E-29 1.67E-29 2.53E-29
30.6684 1.6444 2.01E31 4.45E-30 6.05E-30 8.09E-30 1.40E-29 1.90E-29
La Ka: 33.30 keV
30.7617 —-1.6128 2.03E31 4.32E-30 5.89E-30 7.92E-30 1.35E-29 1.84E-29
30.8617 1.2889 5.23E31 6.36E-30 8.94E-30 1.17E-29 1.61E-29 2.47E-29
30.9617 0.9660 1.34E30 1.06E-29 1.41E-29 1.71E-29 2.16E-29 3.23E-29
31.0617 0.6441 3.36E30 1.82E-29 2.14E-29 2.37E-29 3.33E-29 3.94E-29
31.1617 0.3232 7.01E30 2.77E-29 2.87E-29 2.92E-29 4.97E-29 5.34E-29
31.2617
31.3617 +0.3157 7.15E-30 2.80E-29 2.89E-29 2.94E-29 5.03E-29 5.43E-29
31.4617 0.6338 3.47E30 1.85E-29 2.18E-29 2.41E-29 3.40E-29 3.99E-29
31.5617 0.9509 1.43E30 1.09E-29 1.46E-29 1.76E-29 2.22E-29 3.30E-29
31.6617 1.2670 5.62E31 6.65E-30 9.30E-30 1.21E-29 1.65E-29 2.55E-29
31.7617 1.5882 2.21E31 4.51E-30 6.17E-30 8.28E-30 1.38E-29 1.92E-29
CeKa: 34.57 keV
31.878 —1.5598 2.30E-31 4.41E-30 6.06E-30 8.13E-30 1.33E-29 1.86E-29
31.978 1.2469 5.60E31 6.47E-30 9.10E-30 1.18E-29 1.59E-29 2.46E-29
32.078 0.9350 1.44E30 1.07E-29 1.42E-29 1.71E-29 2.15E-29 3.18E-29
32.178 0.6239 3.41E30 1.80E-29 2.11E-29 2.32E-29 3.30E-29 3.83E-29
32.278 0.3138 6.88E30 2.69E-29 2.77E-29 2.82E-29 4.83E-29 5.21E-29
32.378
32.478 +0.3038 6.99E-30 2.73E-29 2.81E-29 2.84E-29 4.89E-29 5.32E-29
32.578 0.6113 3.53E30 1.85E-29 2.16E-29 2.36E-29 3.37E-29 3.88E-29
32.678 0.9179 1.53E30 1.11E-29 1.47E-29 1.76E-29 2.23E-29 3.25E-29
32.778 1.2236 6.00E31 6.75E-30 9.50E-30 1.23E-29 1.63E-29 2.55E-29
32.878 1.5284 2.58E31 4.65E-30 6.42E-30 8.58E-30 1.37E-29 1.95E-29
PrKa: 35.86 keV
33.0057 —-1.5125 2.56E-31 4.48E-30 6.21E-30 8.30E-30 1.31E-29 1.87E-29
33.1057 1.2101 5.86E31 6.51E-30 9.16E-30 1.18E-29 1.56E-29 2.45E-29
33.2057 0.9084 1.50E30 1.08E-29 1.42E-29 1.70E-29 2.16E-29 3.12E-29
33.3057 0.6075 3.41E30 1.78E-29 2.07E-29 2.27E-29 3.25E-29 3.72E-29
33.4057 0.3075 6.68E30 2.61E-29 2.69E-29 2.72E-29 4.67E-29 5.07E-29
33.5057
33.6057 +0.2899 6.88E-30 2.65E-29 2.72E-29 2.75E-29 4.75E-29 5.25E-29
33.7057 0.5875 3.64E30 1.84E-29 2.13E-29 2.32E-29 3.37E-29 3.79E-29
33.8057 0.8841 1.62E30 1.13E-29 1.48E-29 1.75E-29 2.24E-29 3.20E-29
33.9057 1.1800 6.59E31 6.90E-30 9.72E-30 1.24E-29 1.62E-29 2.55E-29
34.0057 1.4809 2.81E31 4.71E-30 6.56E-30 8.74E-30 1.35E-29 1.95E-29
SmKa: 39.92 keV
36.5187 —1.3653 3.43E31 4.76E-30 6.68E-30 8.81E-30 1.27E-29 1.86E-29
36.6187 1.0909 7.41E31 7.01E-30 9.84E-30 1.23E-29 1.57E-29 2.41E-29
36.7187 0.8172 1.71E30 1.11E-29 1.43E-29 1.67E-29 2.16E-29 2.97E-29
36.8187 0.5442 3.62E30 1.75E-29 1.98E-29 2.13E-29 3.19E-29 3.46E-29
36.9187 0.2719 6.32E30 2.40E-29 2.45E-29 2.46E-29 4.29E-29 4.88E-29
37.0187
37.1187 +0.2708 6.37E-30 2.40E-29 2.46E-29 2.47E-29 4.31E-29 4.94E-29
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TasLE 3. Double differential scattering cross sectidn® sr *keV 1) (nonrelativistig for single atoms in the atomic region<IZ<20; energy interval: 0.1
keV; scattering anglef) =90°—Continued

Energy(keV) P, (a.u) H C N (0] P Ca
37.2187 0.5411 3.68E30 1.77E-29 2.00E-29 2.15E-29 3.22E-29 3.49E-29
37.3187 0.8108 1.74E30 1.13E-29 1.45E-29 1.69E-29 2.19E-29 3.01E-29
37.4187 1.0797 8.10E31 7.31E-30 1.00E-29 1.26E-29 1.60E-29 2.48E-29
37.5187 1.3480 3.76E31 4.94E-30 6.94E-30 9.13E-30 1.30E-29 1.96E-29

GdKa: 42.76 keV
38.9574 —1.2853 4.06E31 4.94E-30 6.94E-30 9.04E-30 1.24E-29 1.91E-29
39.0574 1.0274 8.56E31 7.27E-30 9.93E-30 1.23E-29 1.55E-29 2.38E-29
39.1574 0.7706 1.81E30 1.12E-29 1.41E-29 1.63E-29 2.14E-29 2.84E-29
39.2574 0.5135 3.63E30 1.70E-29 1.90E-29 2.03E-29 3.09E-29 3.28E-29
39.3574 0.2575 6.01E30 2.26E-29 2.29E-29 2.30E-29 4.03E-29 4.69E-29
39.4574
39.5574 +0.2528 6.07E-30 2.27E-29 2.30E-29 2.31E-29 4.06E-29 4.75E-29
39.6574 0.5072 3.70E30 1.73E-29 1.92E-29 2.05E-29 3.14E-29 3.32E-29
39.7574 0.7609 1.88E30 1.16E-29 1.45E-29 1.66E-29 2.18E-29 2.88E-29
39.8574 1.0139 8.91E31 7.50E-30 1.02E-29 1.23E-29 1.59E-29 2.43E-29
39.9574 1.2664 4.33E31 5.13E-30 7.22E-30 9.37E-30 1.28E-29 1.97E-29
Dy Ka: 45.72 keV
41.4642 —1.2118 451E31 5.01E-30 7.05E-30 9.16E-30 1.21E-29 1.89E-29
41.5642 0.9688 9.57E31 7.47E-30 1.01E-29 1.23E-29 1.55E-29 2.31E-29
41.6642 0.7265 1.91E30 1.14E-29 1.39E-29 1.59E-29 2.12E-29 2.72E-29
41.7642 0.4847 3.62E30 1.65E-29 1.82E-29 1.93E-29 2.99E-29 3.13E-29
41.8642 0.2434 5.72E30 2.13E-29 2.15E-29 2.16E-29 3.80E-29 4.49E-29
41.9642
42.0642 +0.2376 5.78E-30 2.14E-29 2.16E-29 2.17E-29 3.82E-29 4.57E-29
42.1642 0.4773 3.70E30 1.68E-29 1.84E-29 1.94E-29 3.04E-29 3.18E-29
42.2642 0.7165 1.99E30 1.16E-29 1.43E-29 1.61E-29 2.17E-29 2.75E-29
42.3642 0.9552 1.02E30 7.76E-20 1.04E-29 1.26E-29 1.59E-29 2.36E-29
42.4642 1.1934 4.84E31 5.25E-30 7.38E-30 9.47E-30 1.25E-29 1.95E-29
Er Ka: 48.81 keV
44.055 —1.1395 5.45E-31 5.33E-30 7.39E-30 9.46E-30 1.22E-29 1.89E-29
44.155 0.9104 1.08E30 7.79E-30 1.02E-29 1.23E-29 1.56E-29 2.26E-29
44.255 0.6816 2.03E30 1.14E-29 1.36E-29 1.54E-29 2.12E-29 2.60E-29
44.355 0.4534 3.63E30 1.61E-29 1.75E-29 1.83E-29 2.90E-29 3.01E-29
44.455 0.2256 5.47E30 2.01E-29 2.02E-29 2.03E-29 3.59E-29 4.36E-29
44.555
44.655 +0.2286 5.47E-30 2.01E-29 2.03E-29 2.03E-29 3.59E-29 4.35E-29
44.755 0.4550 3.65E30 1.61E-29 1.76E-29 1.84E-29 2.91E-29 3.02E-29
44.855 0.6809 2.06E30 1.16E-29 1.39E-29 1.56E-29 2.14E-29 2.62E-29
44.955 0.9064 1.11E30 7.93E-30 1.04E-29 1.25E-29 1.58E-29 2.29E-29
45.055 1.1314 5.65E31 5.47E-30 7.59E-30 9.60E-30 1.24E-29 2.68E-29
Yb Ka: 52.02 keV
46.7136 —1.7096 6.09E-31 5.49E-30 7.54E-30 9.46E-30 1.20E-29 1.86E-29
46.8136 0.8628 1.15E30 7.89E-30 1.02E-29 1.21E-29 1.55E-29 2.18E-29
46.9136 0.6465 2.10E30 1.13E-29 1.34E-29 1.49E-29 2.09E-29 2.48E-29
47.0136 0.4306 3.58E30 1.55E-29 1.67E-29 1.74E-29 2.79E-29 2.89E-29
47.1136 0.2151 5.13E30 1.89E-29 1.90E-29 1.90E-29 3.38E-29 4.16E-29
47.2136
47.3136 +0.2145 5.20E-30 1.90E-29 1.91E-29 1.91E-29 3.39E-29 4.18E-29
47.4136 0.4288 3.66E30 1.57E-29 1.69E-29 1.75E-29 2.82E-29 2.92E-29
47.5136 0.6426 2.13E30 1.15E-29 1.36E-29 1.51E-29 2.12E-29 2.50E-29
47.6136 0.8561 1.19E£30 8.05E-30 1.04E-29 1.23E-29 1.57E-29 2.21E-29
47.7136 1.0691 6.33E31 5.64E-30 7.71E-30 9.68E-30 1.23E-29 1.85E-29
PtKa: 66.24 keV
58.1402 —0.8754 8.66E31 5.99E-30 7.79E-30 9.23E-30 1.18E-29 1.68E-29
58.2402 0.6993 1.40E30 8.04E-30 9.77E-30 1.09E-29 1.49E-29 1.87E-29
58.3402 0.5235 2.23E30 1.06E-29 1.19E-29 1.27E-29 1.92E-29 2.06E-29
58.4402 0.3478 3.27E30 1.31E-29 1.37E-29 1.40E-29 2.36E-29 2.50E-29
58.5402 0.1725 4.22E30 1.50E-29 1.50E-29 1.49E-29 2.67E-29 3.52E-29
58.6402
58.7402 +0.1773 4.21E30 1.51E-29 1.50E-29 1.49E-29 2.67E-29 3.48E-29
58.8402 0.3518 3.26E30 1.31E-29 1.38E-29 1.41E-29 2.36E-29 2.50E-29
58.9402 0.5261 2.23E30 1.06E-29 1.19E-29 1.27E-29 1.93E-29 2.07E-29
59.0402 0.7001 1.40E30 8.07E-30 9.82E-30 1.11E-29 1.50E-29 1.88E-29
59.1402 0.8739 8.76E31 6.05E-30 7.87E-30 9.33E-30 1.20E-29 1.69E-29
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TasLE 3. Double differential scattering cross sectidn® sr *keV 1) (nonrelativistig for single atoms in the atomic region<IZ<20; energy interval: 0.1
keV; scattering anglef) =90°—Continued

Energy(keV) P, (a.u) H C N (0] P Ca
Au Ka: 68.18 keV

59.6952 —0.7861 1.06E30 6.70E-30 8.47E-30 9.81E-30 1.28E-29 1.72E-29
59.7952 0.6143 1.71E30 8.95E-30 1.05E-29 1.15E-29 1.64E-29 1.89E-29
59.8952 0.4428 2.62E30 1.15E-29 1.24E-29 1.30E-29 2.07E-29 2.14E-29
59.9952 0.2714 3.60E30 1.37E-29 1.39E-29 1.40E-29 2.44E-29 2.79E-29
60.0952 0.1668 4.11E30 1.46E-29 1.45E-29 1.44E-29 2.60E-29 3.43E-29
60.1952

60.2952 +0.1727 4.10E-30 1.46E-29 1.45E-29 1.45E-29 2.60E-29 3.41E-29
60.3952 0.3432 3.21E30 1.29E-29 1.34E-29 1.37E-29 2.31E-29 2.45E-29
60.4952 0.5133 2.23E30 1.05E-29 1.17E-29 1.25E-29 1.90E-29 2.02E-29
60.5952 0.6832 1.43E30 8.08E-30 9.74E-30 1.09E-29 1.50E-29 1.90E-29
60.6952 0.8528 8.97E31 6.07E-30 7.84E-30 9.25E-30 1.19E-29 1.66E-29

Am-241: 59.54 keV

44.6951 —18.4206 5.42E34 2.17E-32 2.27E-32 4.77E-32 1.02E-31
45.6951 16.2433 3.30E33 6.04E-33 1.59E-32 7.36E-32 1.50E-31
46.6951 14.0988 7.79E33 1.39E-32 2.23E-32 1.25E-31 2.39E-31
47.6951 11.9872 1.69E32 2.99E-32 4.57E-32 2.17E-31 3.88E-31
48.6951 9.9084 4.51E32 7.31E-32 7.20E-32 3.12E-31 7.06E-31
49.6951 7.8622 7.46E32 1.16E-31 1.62E-31 5.51E-31 9.70E-31
50.6951 7.5485 2.14E31 2.95E-31 3.75E-31 1.10E-30 1.83E-30
51.6951 3.8670 1.0432 6.30E-31 7.55E-31 8.90E-31 2.66E-30 3.46E-30
52.6951 1.9176 5.02E32 1.82E-30 2.32E-30 3.10E-30 6.44E-30 7.80E-30
53.6951

54.6951 +1.8861 5.62E-32 1.89E-30 2.44E-30 3.24E-30 6.60E-30 8.10E-30
55.6951 3.7411 1.65E32 7.01E-31 8.36E-31 9.88E-31 2.94E-30 3.73E-30
56.6951 5.5651 2.69E31 3.00E-31 4.49E-31 1.32E-30 2.07E-30
57.6951 7.3587 1.04E31 1.60E-31 2.18E-31 8.45E-31 1.23E-30
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TasLE 4. Double differential scattering cross sectign® sr * keV 1) (relativistic) for single atoms in the atomic region<IZ< 20; energy interval: 0.1 keV;
scattering anglef) =90° (a.u=atomic unit$

Energy(keV) P, (a.u) H C N (0] P Ca
Mo Ka: 17.44 keV
16.3644 —2.9622 1.76E32 3.61E-30 4.20E-30 5.00E-30 1.47E-29 1.66E-29
16.4644 2.3630 6.66E32 4.98E-30 5.97E-30 7.50E-30 1.93E-29 2.13E-29
16.5644 1.9673 1.59E31 6.31E-30 8.02E-30 1.06E-29 2.27E-29 2.69E-29
16.6644 1.1749 1.39E30 1.44E-29 2.04E-29 2.60E-29 3.40E-29 5.29E-29
16.7644 0.5858 7.60E30 3.86E-29 4.43E-29 4.83E-29 7.01E-29 7.89E-29
16.8644
16.9644 +0.5821 7.71E30 3.91E-29 4.47E-29 4.87E-29 7.09E-29 7.95E-29
17.0644 1.1611 1.47E30 1.49E-29 2.08E-29 2.65E-29 3.47E-29 5.42E-29
17.1644 1.7368 2.95E30 7.68E-30 1.02E-29 1.37E-29 2.54E-29 3.29E-29
17.2644 2.3091 8.12E32 5.26E-30 6.36E-30 8.09E-30 2.02E-29 2.25E-29
17.3644 2.8782 1.61E31 3.91E-30 4.56E-30 5.51E-30 1.58E-29 1.76E-29
Ag Ka: 22.10 keV
20.6838 —2.3612 5.41E-32 3.92E-30 4.70E-30 5.92E-30 1.52E-29 1.67E-29
20.7838 1.8846 1.56E31 5.28E-30 6.83E-30 9.07E-30 1.85E-29 2.26E-29
20.8838 1.4103 5.39E31 8.20E-30 1.15E-29 1.54E-29 2.28E-29 3.37E-29
20.9838 0.9381 2.26E30 1.68E-29 2.21E-29 2.71E-29 3.43E-29 5.04E-29
21.0838 0.4681 8.00E30 3.69E-29 3.92E-29 4.13E-29 6.49E-29 6.76E-29
21.1838
21.2838 +0.4657 8.11E-30 3.60E-29 3.95E-29 4.15E-29 6.55E-29 6.82E-29
21.3838 0.9214 2.40E30 1.75E-29 2.30E-29 2.78E-29 3.45E-29 5.14E-29
21.4838 1.3910 5.77E31 8.51E-30 1.19E-29 1.59E-29 2.33E-29 3.46E-29
21.5838 1.8505 1.70E31 5.49E-30 7.15E-30 9.51E-30 1.90E-29 2.35E-29
21.6838 2.3079 6.38E32 4.13E-30 5.00E-30 6.35E-30 1.59E-29 1.77E-29
Cd Ka: 23.10 keV
21.601 —2.2635 6.62E-32 3.98E-30 4.85E-30 6.21E-30 1.52E-29 1.70E-29
21.701 1.8068 1.77E31 5.33E-30 7.00E-30 9.32E-30 1.82E-29 2.29E-29
21.801 1.3520 6.29E31 8.53E-30 1.20E-29 1.58E-29 2.26E-29 3.40E-29
21.901 0.8993 2.43E30 1.73E-29 2.26E-29 2.70E-29 3.43E-29 4.94E-29
22.001 0.4583 7.81E30 3.47E-29 3.78E-29 3.97E-29 6.27E-29 6.52E-29
22.101
22.201 +0.4473 8.05E-30 3.53E-29 3.83E-29 4.01E-29 6.38E-29 6.56E-29
22.301 0.8923 2.50E30 1.75E-29 2.30E-29 2.74E-29 3.49E-29 5.00E-29
22.401 1.3354 6.73E31 8.84E-30 1.24E-29 1.63E-29 2.31E-29 3.50E-29
22.501 1.7765 1.99E31 5.57E-30 7.36E-30 9.82E-30 1.88E-29 2.39E-29
22.601 2.2158 7.58E32 4.18E-30 5.13E-30 6.60E-30 1.58E-29 1.78E-29
In Ka: 24.14 keV
22.5159 —2.1678 7.88E-32 4.03E-30 4.97E-30 6.45E-30 1.51E-29 1.72E-29
22.6159 1.7299 2.13E31 5.46E-30 7.29E-30 9.75E-30 1.80E-29 2.34E-29
22.7159 1.2938 7.21E31 8.83E-30 1.24E-29 1.62E-29 2.24E-29 3.43E-29
22.8159 0.8595 2.58E30 1.76E-29 2.28E-29 2.70E-29 3.45E-29 4.85E-29
22.9159 0.4270 7.99E30 3.45E-29 3.71E-29 3.86E-29 6.22E-29 6.42E-29
23.0159
23.1159 +0.4325 7.95E-30 3.44E-29 3.71E-29 3.87E-29 6.21E-29 6.42E-29
23.2159 0.8597 2.60E30 1.77E-29 2.29E-29 2.72E-29 3.48E-29 4.90E-29
23.3159 1.2851 7.43E31 9.04E-30 1.27E-29 1.65E-29 2.28E-29 3.50E-29
23.4159 1.7087 2.29E31 5.65E-30 7.59E-30 1.01E-29 1.84E-29 2.42E-29
23.5159 2.1306 8.66E32 4.19E-30 5.21E-30 6.77E-30 1.56E-29 1.81E-29
SnKa: 25.20 keV
23.516 —2.0839 8.73E-32 4.04E-30 5.06E-30 6.60E-30 1.49E-29 1.72E-29
23.616 1.6636 2.43E31 5.55E-30 7.50E-30 1.01E-29 1.776-29 2.37E-29
23.716 1.2448 7.81E31 9.02E-30 1.27E-29 1.64E-29 2.21E-29 3.43E-29
23.816 0.8278 2.67E30 1.77E-29 2.27E-29 2.66E-29 3.44E-29 4.74E-29
23.916 0.4124 7.89E30 3.36E-29 3.59E-29 3.73E-29 6.07E-29 6.24E-29
24.016
24.116 +0.4135 7.92E30 3.37E-29 3.61E-29 3.74E-29 6.08E-29 6.25E-29
24.216 0.8240 2.72E30 1.79E-29 2.30E-29 2.69E-29 3.47E-29 4.79E-29
24.316 1.2329 8.11E31 9.22E-30 1.30E-29 1.68E-29 2.24E-29 3.49E-29
24.416 1.6401 2.59E31 5.73E-30 7.77E-30 1.04E-29 1.81E-29 2.45E-29
24.516 2.0458 9.49E32 4.21E-30 5.27E-30 6.92E-30 1.54E-29 1.79E-29
CsKa: 30.85 keV
28.5936 —-1.7267 1.65E-31 4.25E-30 7.57E-30 5.66E-30 1.40E-29 1.83E-29
28.6936 1.3791 4.32E31 6.13E-30 1.14E-29 8.56E-30 1.66E-29 2.47E-29
28.7936 1.0326 1.19E30 1.02E-29 1.73E-29 1.39E-29 2.17E-29 3.34E-29
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TasLE 4. Double differential scattering cross secti¢nmg sr * keV %) (relativistic) for single atoms in the atomic region<lZ= 20; energy interval: 0.1 keV;
scattering anglef) =90° (a.u=atomic unit3—Continued

Energy(keV) P, (a.u) H C N (0] P Ca
28.8936 0.6873 3.23E30 1.83E-29 2.48E-29 2.21E-29 3.39E-29 4.19E-29
28.9936 0.3430 7.34E30 2.94E-29 3.14E-29 3.07E-29 5.29E-29 5.62E-29
29.0936
29.1936 +0.3421 7.42E-30 2.95E-29 3.15E-29 3.08E-29 5.33E-29 5.67E-29
29.2936 0.6831 3.28E30 1.85E-29 2.51E-29 2.23E-29 3.43E-29 5.44E-29
29.3936 1.0228 1.22E30 1.04E-29 1.76E-29 1.42E-29 2.21E-29 3.39E-29
29.4936 1.3616 4.61E31 6.35E-30 1.18E-29 8.87E-30 1.69E-29 2.54E-29
29.5936 1.6992 1.81E31 4.43E-30 7.96E-30 5.95E-30 1.44E-29 1.89E-29

Ba Ka: 32.06 keV
29.6684 —1.6629 1.90E-31 4.34E-30 5.86E-30 7.86E-30 1.38E-29 1.85E-29
29.7684 1.3276 4.90E31 6.34E-30 8.90E-30 1.16E-29 1.64E-29 2.49E-29
29.8684 0.9932 1.26E30 1.04E-29 1.41E-29 1.73E-29 2.17E-29 3.31E-29
29.9684 0.6599 3.36E30 1.86E-29 2.20E-29 2.44E-29 3.40E-29 4.09E-29
30.0684 0.3276 7.29E30 2.88E-29 2.99E-29 3.04E-29 5.17E-29 5.55E-29
30.1684
30.2684 +0.3338 7.21E30 2.87E-29 2.98E-29 3.04E-29 5.15E-29 5.51E-29
30.3684 0.6629 3.35E30 1.84E-29 2.20E-29 2.45E-29 3.40E-29 4.10E-29
30.4684 0.9911 1.28E30 1.05E-29 1.42E-29 1.75E-29 2.19E-29 3.34E-29
30.5684 1.3182 5.06E31 6.47E-30 9.09E-30 1.19E-29 1.67E-29 2.54E-29
30.6684 1.6444 2.01E31 4.46E-30 6.06E-30 8.11E-30 1.40E-29 1.90E-29
La Ka: 33.30 keV
30.7617 -1.6128 2.04E-31 4.35E-30 5.93E-30 7.97E-30 1.35E-29 1.86E-29
30.8617 1.2889 5.26E31 6.40E-30 9.00E-30 1.17E-29 1.62E-29 2.48E-29
30.9617 0.9660 1.35E30 1.06E-29 1.41E-29 1.72E-29 2.17E-29 3.24E-29
31.0617 0.6441 3.38E30 1.83E-29 2.15E-29 2.39E-29 3.35E-29 3.96E-29
31.1617 0.3232 7.05E30 2.78E-29 2.88E-29 2.93E-29 5.00E-29 5.37E-29
31.2617
31.3617 +0.3157 7.1830 2.81E-29 2.90E-29 2.95E-29 5.04E-29 5.45E-29
31.4617 0.6338 3.48E30 1.86E-29 2.19E-29 2.42E-29 3.41E-29 4.00E-29
31.5617 0.9509 1.43E30 1.10E-29 1.46E-29 1.77E-29 2.23E-29 3.31E-29
31.6617 1.2670 5.63E31 6.67E-30 9.32E-30 1.22E-29 1.66E-29 2.56E-29
31.7617 1.5882 2.21E31 4.52E-30 6.18E-30 8.29E-30 1.39E-29 1.92E-29
CeKa: 34.57 keV
31.878 —1.5598 2.32E-31 4.44E-30 6.10E-30 8.18E-30 1.34E-29 1.87E-29
31.978 1.2469 5.63E31 6.51E-30 9.16E-30 1.18E-29 1.60E-29 2.48E-29
32.078 0.9350 1.44E30 1.07E-29 1.43E-29 1.72E-29 2.17E-29 3.19E-29
32.178 0.6239 3.43E30 1.81E-29 2.12E-29 2.33E-29 3.32E-29 3.85E-29
32.278 0.3138 6.91E30 2.70E-29 2.79E-29 2.83E-29 4.85E-29 5.24E-29
32.378
32.478 +0.3038 7.02E-30 2.74E-29 2.82E-29 2.85E-29 4.91E-29 5.34E-29
32.578 0.6113 3.54E30 1.85E-29 2.16E-29 2.37E-29 3.39E-29 3.90E-29
32.678 0.9179 1.53E30 1.12E-29 1.47E-29 1.77E-29 2.24E-29 3.26E-29
32.778 1.2236 6.01E31 6.77E-30 9.53E-30 1.23E-29 1.64E-29 2.56E-29
32.878 1.5284 2.59E31 4.66E-30 6.43E-30 8.61E-30 1.38E-29 1.95E-29
PrKa: 35.86 keV
33.0057 —-1.5125 2.58E-31 4.52E-30 6.25E-30 8.35E-30 1.32E-29 1.88E-29
33.1057 1.2101 5.90E31 6.55E-30 9.22E-30 1.19E-29 1.57E-29 2.47E-29
33.2057 0.9084 1.51E30 1.08E-29 1.42E-29 1.71E-29 2.17E-29 3.13E-29
33.3057 0.6075 3.43E30 1.78E-29 2.08E-29 2.28E-29 3.27E-29 3.74E-29
33.4057 0.3075 6.72E30 2.62E-29 2.70E-29 2.73E-29 4.69E-29 5.10E-29
33.5057
33.6057 +0.2899 6.91E-30 2.66E-29 2.73E-29 2.76E-29 4.77E-29 5.28E-29
33.7057 0.5875 3.65E30 1.85E-29 2.14E-29 2.33E-29 3.38E-29 3.80E-29
33.8057 0.8841 1.63E30 1.14E-29 1.48E-29 1.76E-29 2.25E-29 3.21E-29
33.9057 1.1800 6.61E31 6.93E-30 9.75E-30 1.24E-29 1.63E-29 2.55E-29
34.0057 1.4809 2.82E31 4.73E-30 6.57E-30 8.77E-30 1.36E-29 1.96E-29
SmKa: 39.92 keV
36.5187 —1.3653 3.46E-31 4.79E-30 6.73E-30 8.88E-30 1.28E-29 1.87E-29
36.6187 1.0909 7.46E31 7.06E-30 9.92E-30 1.24E-29 1.58E-29 2.43E-29
36.7187 0.8172 1.72E30 1.12E-29 1.44E-29 1.68E-29 2.17E-29 2.99E-29
36.8187 0.5442 3.54E30 1.71E-29 1.94E-29 2.08E-29 3.11E-29 3.39E-29
36.9187 0.2719 6.36E30 2.41E-29 2.46E-29 2.48E-29 4.32E-29 4.91E-29
37.0187
37.1187 +0.2708 6.41E-30 2.41E-29 2.47E-29 2.48E-29 4.34E-29 4.97E-29
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TasLE 4. Double differential scattering cross secti¢nmg sr * keV %) (relativistic) for single atoms in the atomic region<lZ= 20; energy interval: 0.1 keV;
scattering anglef) =90° (a.u=atomic unit3—Continued

Energy(keV) P, (a.u) H C N (0] P Ca
37.2187 0.5411 3.69E30 1.78E-29 2.01E-29 2.16E-29 3.24E-29 3.51E-29
37.3187 0.8108 1.75E30 1.14E-29 1.46E-29 1.70E-29 2.20E-29 3.02E-29
37.4187 1.0797 8.13E31 7.34E-30 1.01E-29 1.27E-29 1.61E-29 2.49E-29
37.5187 1.3480 3.78E31 4.96E-30 6.96E-30 9.16E-30 1.31E-29 1.97E-29

Gd Ka: 42.76 keV
38.9574 —1.2853 4.10E31 4.98E-30 7.00E-30 9.12E-30 1.26E-29 1.93E-29
39.0574 1.0274 8.63E31 7.33E-30 1.00E-29 1.24E-29 1.56E-29 2.39E-29
39.1574 0.7706 1.82E30 1.13E-29 1.42E-29 1.64E-29 2.15E-29 2.86E-29
39.2574 0.5135 3.65E30 1.72E-29 1.91E-29 2.04E-29 3.11E-29 3.31E-29
39.3574 0.2575 6.05E30 2.27E-29 2.31E-29 2.32E-29 4.06E-29 4.73E-29
39.4574
39.5574 +0.2528 6.11E-30 2.29E-29 2.32E-29 2.33E-29 4.08E-29 4.78E-29
39.6574 0.5072 3.72E30 1.74E-29 1.94E-29 2.06E-29 3.15E-29 3.33E-29
39.7574 0.7609 1.89E30 1.16E-29 1.45E-29 1.67E-29 2.20E-29 2.89E-29
39.8574 1.0139 8.95E31 7.53E-30 1.03E-29 1.24E-29 1.59E-29 2.44E-29
39.9574 1.2664 4.35E31 5.16E-30 7.25E-30 9.41E-30 1.28E-29 1.98E-29
Dy Ka: 45.72 keV
41.4642 —1.2118 4.55E31 5.06E-30 7.12E-30 9.25E-30 1.23E-29 1.91E-29
41.5642 0.9688 9.66E31 7.54E-30 1.02E-29 1.24E-29 1.56E-29 2.34E-29
41.6642 0.7265 1.93E30 1.15E-29 1.40E-29 1.60E-29 2.14E-29 2.74E-29
41.7642 0.4847 3.65E30 1.67E-29 1.84E-29 1.94E-29 3.02E-29 3.16E-29
41.8642 0.2434 5.77E30 2.14E-29 2.17E-29 2.17E-29 3.83E-29 4.53E-29
41.9642
42.0642 +0.2376 5.82E-30 2.16E-29 2.18E-29 2.18E-29 3.85E-29 4.60E-29
42.1642 0.4773 3.72E30 1.69E-29 1.85E-29 1.96E-29 3.06E-29 3.20E-29
42.2642 0.7165 2.00E30 1.17E-29 1.43E-29 1.62E-29 2.19E-29 2.77E-29
42.3642 0.9552 1.02E30 7.80E-30 1.04E-29 1.27E-29 1.60E-29 2.38E-29
42.4642 1.1934 4.87E31 5.28E-30 7.42E-30 9.52E-30 1.25E-29 1.96E-29
Er Ka: 48.81 keV
44.055 —1.1395 5.51E31 5.39E-30 7.47E-30 9.56E-30 1.23E-29 1.91E-29
44.155 0.9104 1.09E30 7.86E-30 1.03E-29 1.24E-29 1.58E-29 2.28E-29
44.255 0.6816 2.05E30 1.15E-29 1.37E-29 1.56E-29 2.14E-29 2.62E-29
44.355 0.4534 3.67E30 1.62E-29 1.76E-29 1.85E-29 2.93E-29 3.04E-29
44.455 0.2256 5.52E30 2.03E-29 2.03E-29 2.04E-29 3.62E-29 4.39E-29
44.555
44.655 +0.2286 5.51E-30 2.03E-29 2.04E-29 2.04E-29 3.62E-29 4.38E-29
44.755 0.4550 3.68E30 1.63E-29 1.77E-29 1.85E-29 2.93E-29 3.05E-29
44.855 0.6809 2.07E30 1.16E-29 1.40E-29 1.57E-29 2.15E-29 2.64E-29
44.955 0.9064 1.11£30 7.98E-30 1.05E-29 1.25E-29 1.60E-29 2.30E-29
45.055 1.1314 5.68E31 5.50E-30 7.64E-30 9.66E-30 1.25E-29 2.70E-29
Yb Ka: 52.02 keV
46.7136 —1.0796 6.16E31 5.56E-30 7.63E-30 9.57E-30 1.22E-29 1.88E-29
46.8136 0.8628 1.17E30 7.98E-30 1.03E-29 1.22E-29 1.57E-29 2.21E-29
46.9136 0.6465 2.12E30 1.15E-29 1.36E-29 1.51E-29 2.11E-29 2.50E-29
47.0136 0.4306 3.62E30 1.56E-29 1.69E-29 1.75E-29 2.82E-29 2.91E-29
47.1136 0.2151 5.18E30 1.91E-29 1.92E-29 1.92E-29 3.41E-29 4.20E-29
47.2136
47.3136 +0.2145 5.25E-30 1.92E-29 1.93E-29 1.92E-29 3.42E-29 4.22E-29
47.4136 0.4288 3.69E30 1.58E-29 1.70E-29 1.77E-29 2.84E-29 2.94E-29
47.5136 0.6426 2.15E30 1.16E-29 1.37E-29 1.52E-29 2.13E-29 2.52E-29
47.6136 0.8561 1.20E30 8.12E-30 1.05E-29 1.24E-29 1.58E-29 2.23E-29
47.7136 1.0691 6.37E31 5.68E-30 7.77E-30 9.75E-30 1.24E-29 1.87E-29
PtKa: 66.24 keV
58.1402 —0.8754 8.81E31 6.09E-30 7.92E-30 9.38E-30 1.20E-29 1.71E-29
58.2402 0.6993 1.42E30 8.17E-30 9.93E-30 1.11E-29 1.52E-29 1.90E-29
58.3402 0.5235 2.27E30 1.08E-29 1.21E-29 1.29E-29 1.96E-29 2.09E-29
58.4402 0.3478 3.32E30 1.33E-29 1.39E-29 1.42E-29 2.40E-29 2.54E-29
58.5402 0.1725 4.28E30 1.53E-29 1.52E-29 1.51E-29 2.72E-29 3.57E-29
58.6402
58.7402 +0.1773 4.27E30 1.53E-29 1.52E-29 1.51E-29 2.71E-29 3.53E-29
58.8402 0.3518 3.31E30 1.33E-29 1.40E-29 1.43E-29 2.40E-29 2.54E-29
58.9402 0.5261 2.27E30 1.08E-29 1.21E-29 1.28E-29 1.96E-29 2.10E-29
59.0402 0.7001 1.42E30 8.17E-30 9.95E-30 1.12E-29 1.52E-29 1.90E-29
59.1402 0.8739 8.87E31 6.13E-30 7.97E-30 9.45E-30 1.21E-29 1.71E-29
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TasLE 4. Double differential scattering cross secti¢nmg sr * keV %) (relativistic) for single atoms in the atomic region<lZ= 20; energy interval: 0.1 keV;
scattering anglef) =90° (a.u=atomic unit3—Continued

Energy(keV) P, (a.u) H C N (0] P Ca
Au Ka: 68.18 keV

59.6952 —0.7861 1.08E30 6.82E-30 8.62E-30 9.99E-30 1.30E-29 1.75E-29
59.7952 0.6143 1.74E30 9.10E-30 1.06E-29 1.17E-29 1.67E-29 1.92E-29
59.8952 0.4428 2.67E30 1.17E-29 1.26E-29 1.32E-29 2.11E-29 2.18E-29
59.9952 0.2714 3.66E30 1.39E-29 1.42E-29 1.43E-29 2.48E-29 2.83E-29
60.0952 0.1668 4.18E30 1.49E-29 1.48E-29 1.47E-29 2.64E-29 3.48E-29
60.1952

60.2952 +0.1727 4.16E30 1.48E-29 1.48E-29 1.47E-29 2.64E-29 3.46E-29
60.3952 0.3432 3.26E30 1.30E-29 1.36E-29 1.39E-29 2.34E-29 2.49E-29
60.4952 0.5133 2.26E30 1.06E-29 1.19E-29 1.27E-29 1.93E-29 2.05E-29
60.5952 0.6832 1.45E30 8.20E-30 9.88E-30 1.11E-29 1.52E-29 1.93E-29
60.6952 0.8528 9.10E31 6.15E-30 7.95E-30 9.38E-30 1.20E-29 1.69E-29

Am-241: 59.54 keV

44.6951 —18.4206 5.89E34 2.36E-32 2.47E-32 5.18E-32 1.11E-31
45.6951 16.2433 3.54E33 6.49E-33 1.71E-32 7.91E-32 1.61E-31
46.6951 14.0988 8.29E33 1.48E-32 2.37E-32 1.33E-31 2.54E-31
47.6951 11.9872 1.78E32 3.15E-32 4.81E-32 2.28E-31 4.09E-31
48.6951 9.9084 4.71E32 7.63E-32 7.51E-32 3.26E-31 7.37E-31
49.6951 7.8622 7.72E32 1.20E-31 1.68E-31 5.71E-31 1.00E-30
50.6951 7.5485 2.20E31 3.03E-31 3.86E-31 1.13E-30 1.88E-30
51.6951 3.8672 1.09E32 6.44E-31 7.72E-31 9.10E-31 2.72E-30 3.54E-30
52.6951 1.9176 5.11E32 1.85E-30 2.36E-30 3.16E-30 6.55E-30 7.93E-30
53.6951

54.6951 +1.8861 5.73E32 1.92E-30 2.49E-30 3.30E-30 6.73E-30 8.25E-30
55.6951 3.7411 1.67E32 7.12E-31 8.49E-31 1.00E-30 2.99E-30 3.79E-30
56.6951 5.5651 2.72E31 3.04E-31 4.55E-31 1.33E-30 2.10E-30
57.6951 7.3587 1.04E31 1.60E-31 2.18E-31 8.46E-31 1.23E-30
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TasLE 5. Double differential scattering cross sectign® sr ' keV™?) (relativistic) for few biological materials; scattering anglé)& 90°; X = scattering
cross section

Water—HO
Mo Ka X Ag Ka X CdKa X In Ka X SnKa X
16.3644 5.04E30 20.6838 6.03E30 21.601 6.34E30 22.5159 6.60E30 23.516 6.78E30
16.4644 7.64E30 20.7838 9.38E30 21.701 9.68E30 22.6159 1.02E29 23.616 1.05E29
16.5644 1.09E29 20.8838 1.64E29 21.801 1.70E29 22.7159 1.76E29 23.716 1.80E29
16.6644 2.88E29 20.9838 3.16E29 21.901 3.19E29 22.8159 3.21E29 23.816 3.19E29
16.7644 6.35E29 21.0838 5.73E29 22.001 5.53E29 22.9159 5.46E29 23.916 5.30E29
16.8644 21.1838 22.101 23.0159 24.016
16.9644 6.41E29 21.2838 5.78E29 22.201 5.62E29 23.1159 5.46E29 24,116 5.32E29
17.0644 2.95E29 21.3838 3.26E29 22.301 3.24E29 23.2159 3.24E29 24.216 3.24E29
17.1644 1.96E29 21.4838 1.70E29 22.401 1.77E29 23.3159 1.80E29 24.316 1.84E29
17.2644 8.25E30 21.5838 9.85E30 22.501 1.02E29 23.4159 1.06E29 24.416 1.09E29
17.3644 5.83E30 21.6838 6.48E30 22.601 6.75E 30 23.5159 6.94E30 24516 7.11E30
CsKa X BaKa X LaKa X CeKa X PrKa X
28.5936 7.90E-30 29.6684 8.24E30 30.7617 8.38E30 31.878 8.64E30 33.0057 8.87E30
28.6936 1.22E29 29.7684 1.26E29 30.8617 1.28E29 31.978 1.30E29 33.1057 1.31E29
28.7936 1.96E29 29.8684 1.99E29 30.9617 1.99E29 32.078 2.01E29 33.2057 2.01E29
28.8936 3.13E29 29.9684 3.12E29 31.0617 3.06E29 32.178 3.02E29 33.3057 2.97E29
28.9936 4.60E-29 30.0684 4.50E29 31.1617 4.34E29 32.278 4.21E29 33.4057 4.08E29
29.0936 30.1684 31.2617 32.378 33.5057
29.1936 4.63E29 30.2684 4.48E29 31.3617 4.38E29 32.478 4.25E29 33.6057 4.14E29
29.2936 3.16E29 30.3684 3.12E29 31.4617 3.11E29 32.578 3.08E29 33.7057 3.06E29
29.3936 2.00E29 30.4684 2.01E29 31.5617 2.05E29 32.678 2.07E29 33.8057 2.09E29
29.4936 1.27E29 30.5684 1.29E29 31.6617 1.33E29 32.778 1.35E29 33.9057 1.37E29
29.5936 8.32E30 30.6684 8.51E30 31.7617 8.74E30 32.878 9.12E30 34.0057 9.33E30
SmKa X GdKa X Dy Ka X ErKa X Yb Ko X
36.5187 9.57E30 38.9574 9.94E30 41.4642 1.02E29 44.055 1.07E29 46.7136 1.08E29
36.6187 1.39E29 39.0574 1.41E29 41.5642 1.43E29 44.155 1.46E29 46.8136 1.46E29
36.7187 2.03E29 39.1574 2.00E29 41.6642 1.99E29 44.255 1.97E29 46.9136 1.93E29
36.8187 2.79E29 39.2574 2.77E29 41.7642 2.67E29 44.355 2.58E29 47.0136 2.48E29
36.9187 3.75E29 39.3574 3.53E29 41.8642 3.33E29 44.455 3.15E29 47.1136 2.95E29
37.0187 39.4574 41.9642 44.555 47.2136
37.1187 3.76E29 39.5574 3.55E29 42.0642 3.34E29 44.655 3.15E29 47.3136 2.97E29
37.2187 2.90E29 39.6574 2.80E29 42.1642 2.70E29 44.755 2.59E29 47.4136 2.50E29
37.3187 2.05E29 39.7574 2.04E29 42.2642 2.02E29 44.855 1.98E29 47.5136 1.95E29
37.4187 1.43E29 39.8574 1.42E29 42.3642 1.47E29 44.955 1.48E29 47.6136 1.48E29
37.5187 9.92E30 39.9574 9.78E30 42.4642 1.05E29 45.055 1.08E29 47.7136 1.10E29

PKa X Au Ka X Am-241 X

58.1402 1.11E29 59.6952 1.21E29 44.6951 2.47E32
58.2402 1.40E29 59.7952 1.52E29 45.6951 1.71E32
58.3402 1.74E29 59.8952 1.85E29 46.6951 2.37E32
58.4402 2.09E29 59.9952 2.16E29 47.6951 4.81E32
58.5402 2.37E29 60.0952 2.30E29 48.6951 7.51E32
58.6402 60.1952 49.6951 1.68B1
58.7402 2.36E29 60.2952 2.30E29 50.6951 3.86E31
58.8402 2.09E29 60.3952 2.04E29 51.6951 9.32E31
58.9402 1.74E29 60.4952 1.72E29 52.6951 3.26E30
59.0402 1.41E29 60.5952 1.40E29 53.6951
59.1402 1.12E29 60.6952 1.12E29 54.6951 3.41E30

55.6951 1.04E30
56.6951 4.55E31
57.6951 2.18E31

Bone—H0,PyCa

Mo Ka X Ag Ka X CdKa X In Ka X SnKa X
16.3644 3.62E28 20.6838 3.92E28 21.601 4.00E28 22.5159 4.07E28 23.516 4.10E28
16.4644 4.97E28 20.7838 5.39E28 21.701 5.45E28 22.6159 5.57E28 23.616 5.64E28
16.5644 6.42E28 20.8838 8.11E28 21.801 8.22E28 22.7159 8.33E28 23.716 8.38E28
16.6644 1.31E27 20.9838 1.33E27 21.901 1.33E27 22.8159 1.32E27 23.816 1.31E27
16.7644 2.42E27 21.0838 2.13E27 22.001 2.05E27 22.9159 2.01E27 23.916 1.95E27
16.8644 21.1838 22.101 23.0159 24.016
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TasLe 5. Double differential scattering cross sectign® sr *keV™?) (relativistic) for few biological materials; scattering anglé)& 90°; X = scattering
cross section—Continued

Mo Kea X Ag Ka X CdKa X In Ka X SnKa X
16.9644 2.44E27 21.2838 2.14E27 22.201 2.07E27 23.1159 2.01E27 24.116 1.96E27
17.0644 1.34E27 21.3838 1.36E27 22.301 1.35E27 23.2159 1.33E27 24.216 1.32E27
17.1644 8.05E28 21.4838 8.34E28 22.401 8.47E28 23.3159 8.51E28 24.316 8.54E27
17.2644 5.28E28 21.5838 5.61E28 22.501 5.69E28 23.4159 5.76E28 24.416 5.83E27
17.3644 3.92E28 21.6838 4.14E28 22.601 4.21E28 23.5159 4.25E28 24.516 4.27TE27
CsKa X BaKa X LaKa X CeKa X PrKa X
28.5936 4.34E28 29.6684 4.41E28 30.7617 4.42E28 31.878 4.47E28 33.0057 4.51E28
28.6936 5.97E28 29.7684 6.04E28 30.8617 6.05E28 31.978 6.05E28 33.1057 6.03E28
28.7936 8.54E28 29.8684 8.55E28 30.9617 8.49E28 32.078 8.45E28 33.2057 8.39E28
28.8936 1.23E27 29.9684 1.21E27 31.0617 1.19E27 32.178 1.16E27 33.3057 1.14E27
28.9936 1.69E27 30.0684 1.65E27 31.1617 1.59E27 32.278 1.54E27 33.4057 1.49E27
29.0936 30.1684 31.2617 32.378 33.5057

29.1936 1.70E27 30.2684 1.64E27 31.3617 1.60E27 32.478 1.56E27 33.6057 1.52E27
29.2936 1.31E27 30.3684 1.22E27 31.4617 1.20E27 32.578 1.18E27 33.7057 1.17E27
29.3936 8.68E28 30.4684 8.63E28 31.5617 8.70E28 32.678 8.68E28 33.8057 8.66E28
29.4936 6.14E28 30.5684 6.16E28 31.6617 6.24E28 32.778 6.25E28 33.9057 6.28E28
29.5936 4.51E28 30.6684 4.53E28 31.7617 4.57E28 32.878 4.67E28 34.0057 4.70E28
SmKa X GdKa X Dy Ka X ErKa X Yb Ka X
36.5187 4.61E28 38.9574 4.69E28 41.4642 4.69E28 44.055 4.78E28 46.7136 4.76E28
36.6187 6.15E28 39.0574 6.14E28 41.5642 6.11E28 44.155 6.09E28 46.8136 6.00E28
36.7187 8.26E28 39.1574 8.06E28 41.6642 7.89E28 44.255 7.71E28 46.9136 7.48E28
36.8187 1.05E27 39.2574 1.04E27 41.7642 9.95E28 44.355 9.56E28 47.0136 9.14E28
36.9187 1.38E27 39.3574 1.30E27 41.8642 1.23E27 44.455 1.16E27 47.1136 1.10E27
37.0187 39.4574 41.9642 44,555 47.2136

37.1187 1.34E27 39.5574 1.31E27 42.0642 1.24E27 44.655 1.16E27 47.3136 1.10E27
37.2187 1.09E27 39.6574 1.05E27 42.1642 1.01E27 44.755 9.58E28 47.4136 9.21E28
37.3187 8.35E28 39.7574 8.19E28 42.2642 8.01E28 44.855 7.77TE28 47.5136 7.55E28
37.4187 6.30E28 39.8574 6.19E28 42.3642 6.25E28 44.955 6.17E28 47.6136 6.08E28
37.5187 4.77TE28 39.9574 4.82E28 42.4642 4.82E28 45.055 5.30E28 47.7136 4.82E28
PtKa X Au Ka X Am-241 X

58.1402 4.61E28 59.6952 4.91E28 44.6951 5.97E30
58.2402 5.51E28 59.7952 5.84E28 45.6951 2.12E30
58.3402 6.55E28 59.8952 6.84E28 46.6951 3.33E30
58.4402 7.65E28 59.9952 7.94E28 47.6951 5.76E30
58.5402 8.86E 28 60.0952 8.62E28 48.6951 9.31E30
58.6402 60.1952 49.6951 1.55R9
58.7402 8.83E28 60.2952 8.60E28 50.6951 3.15E29
58.8402 7.65E28 60.3952 7.48E28 51.6951 6.95E29
58.9402 6.54E28 60.4952 6.44E28 52.6951 1.89E28
59.0402 5.54E28 60.5952 5.52E28 53.6951
59.1402 4.65E28 60.6952 4.61E28 54.6951 1.96E28
55.6951 7.58E29
56.6951 3.64E29
57.6951 2.07E29

Fat—GsH10:06

Mo Ka X Ag Ka X CdKa X In Ka X SnKa X
16.3644 2.30E28 20.6838 2.56E28 21.601 2.63E28 22.5159 2.68E28 23.516 2.71E28
16.4644 3.26E28 20.7838 3.61E28 21.701 3.67E28 22.6159 3.81E28 23.616 3.90E28
16.5644 4.27E28 20.8838 5.98E28 21.801 6.28E28 22.7159 6.56E28 23.716 6.74E28
16.6644 1.09E27 20.9838 1.32E27 21.901 1.36E27 22.8159 1.39E27 23.816 1.41E27
16.7644 3.19E27 21.0838 3.10E27 22.001 2.94E27 22.9159 2.94E27 23.916 2.87E27
16.8644 21.1838 22.101 23.0159 24.016

16.9644 3.23E27 21.2838 3.06E27 22.201 3.00E27 23.1159 2.93E27 24.116 2.89E27
17.0644 1.13E27 21.3838 1.38E27 22.301 1.38E27 23.2159 1.40E27 24.216 1.42E27
17.1644 8.06E28 21.4838 6.22E28 22.401 6.53E28 23.3159 6.72E28 24.316 6.90E28
17.2644 3.46E28 21.5838 3.76E28 22.501 3.85E28 23.4159 3.95E28 24.416 4.04E28
17.3644 2.64E28 21.6838 2.72E28 22.601 2.77TE28 23.5159 2.80E28 24.516 2.83E28
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TasLe 5. Double differential scattering cross sectign® sr *keV™?) (relativistic) for few biological materials; scattering anglé)& 90°; X=scattering
cross section—Continued

CsKa X Ba Ka X LaKa X CeKa X PrKa X
28.5936 2.96E28 29.6684 3.05E28 30.7617 3.08E28 31.878 3.17E28 33.0057 3.25E28
28.6936 4.50E28 29.7684 4.68E28 30.8617 4.76E28 31.978 4.87E28 33.1057 4.92E28
28.7936 7.85E28 29.8684 8.02E28 30.9617 8.26E28 32.078 8.41E28 33.2057 8.52E28
28.8936 1.48E27 29.9684 1.51E27 31.0617 1.49E27 32.178 1.48E27 33.3057 1.47E27
28.9936 2.56E27 30.0684 2.51E27 31.1617 2.43E27 32.278 2.36E27 33.4057 2.29E27
29.0936 30.1684 31.2617 32.378 33.5057

29.1936 2.57E27 30.2684 2.50E27 31.3617 2.45E27 32.478 2.39E27 33.6057 2.34E27
29.2936 1.50E27 30.3684 1.50E27 31.4617 1.52E27 32.578 1.52E27 33.7057 1.53E27
29.3936 8.01E28 30.4684 8.13E28 31.5617 8.55E28 32.678 8.76E28 33.8057 8.97E28
29.4936 4.67E28 30.5684 4.79E28 31.6617 4.97E28 32.778 5.08E28 33.9057 5.23E28
29.5936 3.10E28 30.6684 3.14E28 31.7617 3.21E28 32.878 3.34E28 34.0057 3.41E28
SmKa X Gd Ko X Dy Ka X Er Ka X Yb Ko X
36.5187 3.17E28 38.9574 3.70E28 41.4642 3.80E28 44.055 4.10E28 46.7136 4.26E28
36.6187 4.63E28 39.0574 5.65E28 41.5642 5.88E28 44.155 6.18E28 46.8136 6.31E28
36.7187 7.16E28 39.1574 9.08E28 41.6642 9.24E28 44.255 9.37E28 46.9136 9.37E28
36.8187 1.07E27 39.2574 1.44E27 41.7642 1.40E27 44.355 1.38E27 47.0136 1.33E27
36.9187 1.42E27 39.3574 2.01E27 41.8642 1.90E27 44.455 1.80E27 47.1136 1.70E27
37.0187 39.4574 41.9642 44.555 47.2136

37.1187 1.48E27 39.5574 2.02E27 42.0642 1.91E27 44.655 1.80E27 47.3136 1.71E27
37.2187 1.11E27 39.6574 1.46E27 42.1642 1.42E27 44.755 1.38E27 47.4136 1.35E27
37.3187 7.29E28 39.7574 9.33E28 42.2642 9.46E28 44.855 9.46E28 47.5136 9.49E28
37.4187 4.80E28 39.8574 5.80E28 42.3642 6.09E28 44.955 6.28E28 47.6136 6.43E28
37.5187 3.28E28 39.9574 3.84E28 42.4642 3.97E28 45.055 4.18E28 47.7136 4.36E28
PtKa X Au Ka X Am-241 X

58.1402 4.81E28 59.6952 5.45E28 44.6951 1.81E31
58.2402 6.61E28 59.7952 7.48E28 45.6951 2.97E31
58.3402 9.01E28 59.8952 9.92E28 46.6951 5.98E31
58.4402 1.16E27 59.9952 1.22E27 47.6951 1.27E30
58.5402 1.37E27 60.0952 1.33E27 48.6951 3.04E30
58.6402 60.1952 49.6951 5.2680
58.7402 1.37E27 60.2952 1.33E27 50.6951 1.44E29
58.8402 1.15E27 60.3952 1.13E27 51.6951 4.20E29
58.9402 9.00E28 60.4952 8.92E28 52.6951 1.26E28
59.0402 6.61E28 60.5952 6.65E28 53.6951
59.1402 4.84E28 60.6952 4.88E28 54.6951 1.31E28
55.6951 4.69E29
56.6951 1.77E29
57.6951 7.06E30

Lucite—GHgO,

Mo Ka X Ag Ka X CdKa X In Ka X SnKa X
16.3644 2.82E29 20.6838 3.19E29 21.601 3.29E29 22.5159 3.37E29 23.516 3.41E29
16.4644 4.04E29 20.7838 4.58E29 21.701 4.67E29 22.6159 4.85E29 23.616 4.98E29
16.5644 5.40E29 20.8838 7.60E29 21.801 7.92E29 22.7159 8.23E29 23.716 8.42E29
16.6644 1.35E28 20.9838 1.56E28 21.901 1.60E28 22.8159 1.62E28 23.816 1.63E28
16.7644 3.50E28 21.0838 3.31E28 22.001 3.15E28 22.9159 3.13E28 23.916 3.05E28
16.8644 21.1838 22.101 23.0159 24.016

16.9644 3.54E28 21.2838 3.28E28 22.201 3.21E28 23.1159 3.13E28 24.116 3.07E28
17.0644 1.39E28 21.3838 1.63E28 22.301 1.62E28 23.2159 1.64E28 24.216 1.65E28
17.1644 8.94E29 21.4838 7.89E29 22.401 8.22E29 23.3159 8.43E29 24.316 8.61E29
17.2644 4.31E29 21.5838 4.78E29 22.501 4.91E29 23.4159 5.04E29 24.416 5.16E29
17.3644 3.18E29 21.6838 3.39E29 22.601 3.47E29 23.5159 3.52E29 24.516 3.56E29
CsKa X Ba Ka X LaKa X CeKa X PrKa X
28.5936 3.77E29 29.6684 3.89E29 30.7617 3.93E29 31.878 4.04E29 33.0057 4.13E29
28.6936 5.69E29 29.7684 5.89E29 30.8617 5.97E29 31.978 6.07E29 33.1057 6.12E29
28.7936 9.49E29 29.8684 9.66E29 30.9617 9.84E29 32.078 9.97E29 33.2057 1.00E28
28.8936 1.67E28 29.9684 1.69E28 31.0617 1.66E28 32.178 1.64E28 33.3057 1.62E28
28.9936 2.69E28 30.0684 2.63E28 31.1617 2.54E28 32.278 2.47TE28 33.4057 2.39E28
29.0936 30.1684 31.2617 32.378 33.5057
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TasLe 5. Double differential scattering cross sectign® sr *keV™?) (relativistic) for few biological materials; scattering anglé)& 90°; X=scattering
cross section—Continued

CsKa X Ba Ka X LaKa X CeKa X PrKa X
29.1936 2.70E28 30.2684 2.62E28 31.3617 2.57E28 32.478 2.50E28 33.6057 2.44E28
29.2936 1.69E28 30.3684 1.68E28 31.4617 1.69E28 32.578 1.68E28 33.7057 1.68E28
29.3936 9.68E29 30.4684 9.78E29 31.5617 1.02E28 32.678 1.03E28 33.8057 1.05E28
29.4936 5.89E29 30.5684 6.02E29 31.6617 6.22E29 32.778 6.32E29 33.9057 6.48E29
29.5936 3.95E29 30.6684 4.01E29 31.7617 4.09E29 32.878 4.26E29 34.0057 4.34E29
SmKa X GdKa X Dy Ka X ErKa X Yb Ka X
36.5187 4.17E29 38.9574 4.64E29 41.4642 4.75E29 44.055 5.05E29 46.7136 5.19E29
36.6187 6.01E29 39.0574 6.84E29 41.5642 7.03E29 44.155 7.28E29 46.8136 7.37TE29
36.7187 8.99E29 39.1574 1.04E28 41.6642 1.05E28 44.255 1.05E28 46.9136 1.04E28
36.8187 1.29E28 39.2574 1.56E28 41.7642 1.51E28 44.355 1.47E28 47.0136 1.42E28
36.9187 1.72E28 39.3574 2.08E28 41.8642 1.97E28 44.455 1.86E28 47.1136 1.75E28
37.0187 39.4574 41.9642 44,555 47.2136

37.1187 1.75E28 39.5574 2.10E28 42.0642 1.98E28 44.655 1.86E28 47.3136 1.76E28
37.2187 1.34E28 39.6574 1.58E28 42.1642 1.53E28 44.755 1.48E28 47.4136 1.44E28
37.3187 9.13E29 39.7574 1.07E28 42.2642 1.07E28 44.855 1.06E28 47.5136 1.06E28
37.4187 6.21E29 39.8574 6.96E29 42.3642 7.25E29 44.955 7.39E29 47.6136 7.49E29
37.5187 4.31E29 39.9574 4.81E29 42.4642 4.93E29 45.055 5.14E29 47.7136 5.30E29
PtKa X Au Ka X Am-241 X

58.1402 5.63E29 59.6952 6.27E29 44.6951 5.24E32
58.2402 7.44E29 59.7952 8.28E29 45.6951 5.19E32
58.3402 9.78E29 59.8952 1.06E28 46.6951 8.88E32
58.4402 1.22E28 59.9952 1.27E28 47.6951 1.85E31
58.5402 1.41E28 60.0952 1.37E28 48.6951 3.86E31
58.6402 60.1952 49.6951 7.23B1
58.7402 1.41E28 60.2952 1.37E28 50.6951 1.87E30
58.8402 1.22E28 60.3952 1.19E28 51.6951 5.13E30
58.9402 9.76E29 60.4952 9.66E29 52.6951 1.60E29
59.0402 7.46E29 60.5952 7.47TE29 53.6951
59.1402 5.66E29 60.6952 5.68E29 54.6951 1.67E29
55.6951 5.70E30
56.6951 2.27E30
57.6951 9.59E31

Polycarbonate—H;,05

Mo Ka X Ag Ka X CdKa X In Ka X SnKa X
16.3644 7.31E29 20.6838 8.12E29 21.601 8.33E29 22.5159 8.49E29 23.516 8.56E 29
16.4644 1.03E28 20.7838 1.14E28 21.701 1.16E28 22.6159 1.20E28 23.616 1.22E28
16.5644 1.35E28 20.8838 1.85E28 21.801 1.93E28 22.7159 2.00E28 23.716 2.04E28
16.6644 3.28E28 20.9838 3.82E28 21.901 3.91E28 22.8159 3.98E28 23.816 4.01E28
16.7644 8.69E28 21.0838 8.27E28 22.001 7.83E28 22.9159 7.79E28 23.916 7.59E28
16.8644 21.1838 22.101 23.0159 24.016

16.9644 8.79E28 21.2838 8.14E28 22.201 7.98E28 23.1159 7.78E28 24.116 7.62E28
17.0644 3.39E28 21.3838 3.98E28 22.301 3.98E28 23.2159 4.01E28 24.216 4.06E28
17.1644 2.05E28 21.4838 1.92E28 22.401 2.00E28 23.3159 2.05E28 24.316 2.09E28
17.2644 1.10E28 21.5838 1.19E28 22.501 1.21E28 23.4159 1.24E28 24.416 1.27E28
17.3644 8.13E29 21.6838 8.61E29 22.601 8.77E29 23.5159 8.86E29 24.516 8.94E29
CsKa X Ba Ka X LaKa X CeKa X PrKa X
28.5936 9.30E29 29.6684 9.57E29 30.7617 9.64E29 31.878 9.88E29 33.0057 1.01E28
28.6936 1.38E28 29.7684 1.43E28 30.8617 1.45E28 31.978 1.48E28 33.1057 1.49E28
28.7936 2.31E28 29.8684 2.35E28 30.9617 2.41E28 32.078 2.44E28 33.2057 2.46E28
28.8936 4.12E28 29.9684 4.17E28 31.0617 4.11E28 32.178 4.07E28 33.3057 4.02E28
28.9936 6.68E28 30.0684 6.54E28 31.1617 6.32E28 32.278 6.14E28 33.4057 5.95E28
29.0936 30.1684 31.2617 32.378 33.5057

29.1936 6.70E28 30.2684 6.51E28 31.3617 6.38E28 32.478 6.22E28 33.6057 6.06E28
29.2936 4.17E28 30.3684 4.16E28 31.4617 4.19E28 32.578 4.17E28 33.7057 4.17E28
29.3936 2.36E28 30.4684 2.38E28 31.5617 2.48E28 32.678 2.53E28 33.8057 2.58E28
29.4936 1.43E28 30.5684 1.46E28 31.6617 1.51E28 32.778 1.54E28 33.9057 1.57E28
29.5936 9.73E29 30.6684 9.85E29 31.7617 1.00E28 32.878 1.04E28 34.0057 1.06E28
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TasLe 5. Double differential scattering cross sectign® sr *keV™?) (relativistic) for few biological materials; scattering anglé)& 90°; X=scattering
cross section—Continued

SmKa X Gd Ka X Dy Ka X Er Ka X Yb Ko X
36.5187 1.03E28 38.9574 1.13E28 41.4642 1.15E28 44.055 1.23E28 46.7136 1.26E28
36.6187 1.50E28 39.0574 1.67E28 41.5642 1.71E28 44.155 1.78E28 46.8136 1.81E28
36.7187 2.30E28 39.1574 2.56E28 41.6642 2.59E28 44.255 2.60E28 46.9136 2.58E28
36.8187 3.38E28 39.2574 3.87E28 41.7642 3.76E28 44.355 3.66E28 47.0136 3.54E28
36.9187 4.49E28 39.3574 5.18E28 41.8642 4.89E28 44.455 4.63E28 47.1136 4.36E28
37.0187 39.4574 41.9642 44.555 47.2136

37.1187 4.65E28 39.5574 5.21E28 42.0642 4.92E28 44.655 4.63E28 47.3136 4.38E28
37.2187 3.51E28 39.6574 3.92E28 42.1642 3.81E28 44.755 3.67E28 47.4136 3.58E28
37.3187 2.34E28 39.7574 2.63E28 42.2642 2.64E28 44.855 2.62E28 47.5136 2.61E28
37.4187 1.56E28 39.8574 1.70E28 42.3642 1.77E28 44.955 1.81E28 47.6136 1.84E28
37.5187 1.07E28 39.9574 1.17E28 42.4642 1.20E28 45.055 1.25E28 47.7136 1.29E28
PtKa X Au Ka X Am-241 X

58.1402 1.38E28 59.6952 1.54E28 44.6951 8.36E32
58.2402 1.84E28 59.7952 2.05E28 45.6951 1.08E31
58.3402 2.43E28 59.8952 2.63E28 46.6951 2.04E31
58.4402 3.03E28 59.9952 3.16E28 47.6951 4.29E31
58.5402 3.50E28 60.0952 3.40E28 48.6951 9.79E31
58.6402 60.1952 49.6951 1.74B0
58.7402 3.50E28 60.2952 3.40E28 50.6951 4.68E30
58.8402 3.02E28 60.3952 2.96E28 51.6951 1.32E29
58.9402 2.43E28 60.4952 2.40E28 52.6951 3.98E29
59.0402 1.84E28 60.5952 1.85E28 53.6951
59.1402 1.39E28 60.6952 1.39E28 54.6951 4.14E29
55.6951 1.46E29
56.6951 5.72E30
57.6951 2.33E30

Bakelite—G4H350;

Mo Ka X Ag Ka X CdKa X In Ka X SnKa X
16.3644 1.91E28 20.6838 2.12E28 21.601 2.17E28 22.5159 2.21E28 23.516 2.23E28
16.4644 2.69E28 20.7838 2.96E28 21.701 3.01E28 22.6159 3.11E28 23.616 3.18E28
16.5644 3.52E28 20.8838 4.81E28 21.801 5.01E28 22.7159 5.20E28 23.716 5.32E28
16.6644 8.53E28 20.9838 9.97E28 21.901 1.02E27 22.8159 1.04E27 23.816 1.05E27
16.7644 2.29E27 21.0838 2.18E27 22.001 2.07E27 22.9159 2.06E27 23.916 2.00E27
16.8644 21.1838 22.101 23.0159 24.016

16.9644 2.31E27 21.2838 2.15E27 22.201 2.11E27 23.1159 2.05E27 24116 2.01E27
17.0644 8.83E28 21.3838 1.04E27 22.301 1.04E27 23.2159 1.05e27 24.216 1.06E27
17.1644 5.38E28 21.4838 4.99E28 22.401 5.20E28 23.3159 5.33E28 24.316 5.45E28
17.2644 2.86E28 21.5838 3.09E28 22.501 3.16E28 23.4159 3.23E28 24.416 3.29E28
17.3644 2.13E28 21.6838 2.25E28 22.601 2.29E28 23.5159 2.31E28 24.516 2.33E28
CsKa X BaKa X LaKa X CeKa X PrKa X
28.5936 2.42E28 29.6684 2.49E28 30.7617 2.51E28 31.878 2.57E28 33.0057 2.62E28
28.6936 3.60E28 29.7684 3.73E28 30.8617 3.77E28 31.978 3.84E28 33.1057 3.87E28
28.7936 6.04E28 29.8684 6.15E28 30.9617 6.29E28 32.078 6.37E28 33.2057 6.43E28
28.8936 1.08E27 29.9684 1.10E27 31.0617 1.08E27 32.178 1.07E27 33.3057 1.06E27
28.9936 1.76E27 30.0684 1.73E27 31.1617 1.67E27 32.278 1.62E27 33.4057 1.57E27
29.0936 30.1684 31.2617 32.378 33.5057

29.1936 1.77E27 30.2684 1.72E27 31.3617 1.69E27 32.478 1.64E27 33.6057 1.60E27
29.2936 1.10E27 30.3684 1.09E27 31.4617 1.10E27 32.578 1.10E27 33.7057 1.10E27
29.3936 6.16E28 30.4684 6.23E28 31.5617 6.49E28 32.678 6.61E28 33.8057 6.74E28
29.4936 3.73E28 30.5684 3.81E28 31.6617 3.93E28 32.778 4.00E28 33.9057 4.10E28
29.5936 2.53E28 30.6684 2.56E28 31.7617 2.61E28 32.878 2.70E28 34.0057 2.75E28
SmKa X GdKa X Dy Ka X ErKa X Yb Ka X
36.5187 2.68E28 38.9574 2.94E28 41.4642 3.00E28 44.055 3.20E28 46.7136 3.29E28
36.6187 3.90E28 39.0574 4.35E28 41.5642 4.48E28 44.155 4.66E28 46.8136 4.73E28
36.7187 5.99E28 39.1574 6.71E28 41.6642 6.78E28 44.255 6.83E28 46.9136 6.79E28
36.8187 8.84E28 39.2574 1.02E27 41.7642 9.91E28 44.355 9.66E28 47.0136 9.33E28
36.9187 1.20E27 39.3574 1.37E27 41.8642 1.2927 44.455 1.23E27 47.1136 1.1527
37.0187 39.4574 41.9642 44,555 47.2136

37.1187 1.22E27 39.5574 1.38E27 42.0642 1.30E27 44.655 1.22E27 47.3136 1.16E27
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TasLe 5. Double differential scattering cross sectign® sr *keV™?) (relativistic) for few biological materials; scattering anglé)& 90°; X=scattering
cross section—Continued

SmKa X Gd Ka X Dy Ka X Er Ka X Yb Ko X
37.2187 9.19E28 39.6574 1.03E27 42.1642 1.00E27 44.755 9.69E28 47.4136 9.45E28
37.3187 6.09E28 39.7574 6.89E28 42.2642 6.93E28 44.855 6.89E28 47.5136 6.87E28
37.4187 4.04E28 39.8574 4.45E28 42.3642 4.63E28 44.955 4.73E28 47.6136 4.81E28
37.5187 2.77E28 39.9574 3.04E28 42.4642 3.12E28 45.055 3.26E28 47.7136 3.37E28
PtKa X Au Ka X Am-241 X

58.1402 3.61E28 59.6952 4.04E28 44.6951 1.98E31
58.2402 4.83E28 59.7952 5.39E28 45.6951 2.72E31
58.3402 6.40E28 59.8952 6.95E28 46.6951 5.22E31
58.4402 8.00E 28 59.9952 8.36E28 47.6951 1.10E30
58.5402 9.26E28 60.0952 9.01E28 48.6951 2.55E30
58.6402 60.1952 49.6951 4.56B0
58.7402 9.26E28 60.2952 8.99E28 50.6951 1.22E29
58.8402 7.98E28 60.3952 7.82E28 51.6951 3.45E29
58.9402 6.39E28 60.4952 6.32E28 52.6951 1.04E28
59.0402 4.84E28 60.5952 4.85E28 53.6951
59.1402 3.63E28 60.6952 3.65E28 54.6951 1.08E28
55.6951 3.83E29
56.6951 1.49E29
57.6951 6.02E30

Nylon—GsH1,NO

Mo Ka X Ag Ka X CdKa X In Ka X SnKa X
16.3644 3.11E29 20.6838 3.47E29 21.601 3.57E29 22.5159 3.65E29 23.516 3.68E29
16.4644 4.41E29 20.7838 4.93E29 21.701 5.02E29 22.6159 5.22E29 23.616 5.35E29
16.5644 5.82E29 20.8838 8.20E29 21.801 8.58E29 22.7159 8.95E29 23.716 9.18E29
16.6644 1.48E28 20.9838 1.75E28 21.901 1.80E28 22.8159 1.84E28 23.816 1.85E28
16.7644 4.08E28 21.0838 3.90E28 22.001 3.71E28 22.9159 3.70E28 23.916 3.61E28
16.8644 21.1838 22.101 23.0159 24.016

16.9644 4.13E28 21.2838 3.86E28 22.201 3.79E28 23.1159 3.70E28 24.116 3.63E28
17.0644 1.53E28 21.3838 1.83E28 22.301 1.83E28 23.2159 1.85E28 24.216 1.87E28
17.1644 1.02E28 21.4838 8.51E29 22.401 8.92E29 23.3159 9.17E29 24.316 9.40E29
17.2644 4.69E29 21.5838 5.15E29 22.501 5.28E29 23.4159 5.42E29 24.416 5.54E29
17.3644 3.53E29 21.6838 3.69E29 22.601 3.76E29 23.5159 3.81E29 24.516 3.85E29
CsKa X BaKa X LaKa X CeKa X PrKa X
28.5936 4.24E29 29.6684 4.18E29 30.7617 4.23E29 31.878 4.35E29 33.0057 4.45E29
28.6936 6.43E29 29.7684 6.39E29 30.8617 6.49E29 31.978 6.63E29 33.1057 6.69E29
28.7936 1.09E28 29.8684 1.07E28 30.9617 1.10E28 32.078 1.12E28 33.2057 1.13E28
28.8936 1.95E28 29.9684 1.95E28 31.0617 1.92E28 32.178 1.91E28 33.3057 1.88E28
28.9936 3.20E28 30.0684 3.13E28 31.1617 3.03E28 32.278 2.94E28 33.4057 2.85E28
29.0936 30.1684 31.2617 32.378 33.5057

29.1936 3.22E28 30.2684 3.12E28 31.3617 3.06E28 32.478 2.98E28 33.6057 2.91E28
29.2936 1.97E28 30.3684 1.94E28 31.4617 1.96E28 32.578 1.95E28 33.7057 1.96E28
29.3936 1.11E28 30.4684 1.09E28 31.5617 1.14E28 32.678 1.16E28 33.8057 1.19E28
29.4936 6.67E29 30.5684 6.54E29 31.6617 6.77E29 32.778 6.91E29 33.9057 7.10E29
29.5936 4.45E29 30.6684 4.31E29 31.7617 4.40E29 32.878 4.58E29 34.0057 4.68E29
SmKa X GdKa X Dy Ka X ErKa X Yb Ka X
36.5187 4.44E29 38.9574 5.05E29 41.4642 5.17E29 44.055 5.54E29 46.7136 5.73E29
36.6187 6.47E29 39.0574 7.59E29 41.5642 7.85E29 44.155 8.19E29 46.8136 8.32E29
36.7187 9.86E29 39.1574 1.19E28 41.6642 1.20E28 44.255 1.21E28 46.9136 1.21E28
36.8187 1.44E28 39.2574 1.83E28 41.7642 1.78E28 44.355 1.74E28 47.0136 1.68E28
36.9187 1.94E28 39.3574 2.49E28 41.8642 2.36E28 44.455 2.23E28 47.1136 2.10E28
37.0187 39.4574 41.9642 44,555 47.2136

37.1187 1.99E28 39.5574 2.51E28 42.0642 2.37E28 44.655 2.23E28 47.3136 2.11E28
37.2187 1.50E28 39.6574 1.85E28 42.1642 1.80E28 44.755 1.74E28 47.4136 1.70E28
37.3187 1.00E28 39.7574 1.22E28 42.2642 1.23E28 44.855 1.22E28 47.5136 1.22E28
37.4187 6.68E29 39.8574 7.77E29 42.3642 8.11E29 44.955 8.32E29 47.6136 8.47E29
37.5187 4.59E29 39.9574 5.24E29 42.4642 5.39E29 45.055 5.65E29 47.7136 5.86E29
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TasLe 5. Double differential scattering cross sectign® sr *keV™?) (relativistic) for few biological materials; scattering anglé)& 90°; X=scattering
cross section—Continued

PtKa X Au Ka X Am-241 X

58.1402 6.35E29 59.6952 7.14E29 44.6951 5.18E32
58.2402 8.57E29 59.7952 9.60E29 45.6951 4.49E32
58.3402 1.15E28 59.8952 1.25E28 46.6951 8.82E32
58.4402 1.45E28 59.9952 1.52E28 47.6951 1.86E31
58.5402 1.69E28 60.0952 1.65E28 48.6951 4.34E31
58.6402 60.1952 49.6951 7.5281
58.7402 1.69E28 60.2952 1.64E28 50.6951 2.01E30
58.8402 1.44E28 60.3952 1.42E28 51.6951 5.66E30
58.9402 1.14E28 60.4952 1.13E28 52.6951 1.72E29
59.0402 8.58E29 60.5952 8.61E29 53.6951
59.1402 6.39E29 60.6952 6.43E29 54.6951 1.79E29
55.6951 6.31E30
56.6951 2.39E30
57.6951 1.01E30

Polystyrene—gHg

Mo Ka X Ag Ka X CdKa X In Ka X SnKa X
16.3644 2.90E29 20.6838 3.18E29 21.601 3.24E29 22.5159 3.29E29 23.516 3.30E29
16.4644 4.04E29 20.7838 4.35E29 21.701 4.41E29 22.6159 4.54E29 23.616 4.63E29
16.5644 5.18E29 20.8838 6.99E29 21.801 7.32E29 22.7159 7.64E29 23.716 7.84E29
16.6644 1.26E28 20.9838 1.52E28 21.901 1.58E28 22.8159 1.61E28 23.816 1.63E28
16.7644 3.70E28 21.0838 3.60E28 22.001 3.40E28 22.9159 3.40E28 23.916 3.32E28
16.8644 21.1838 22.101 23.0159 24.016

16.9644 3.74E28 21.2838 3.53E28 22.201 3.47E28 23.1159 3.39E28 24116 3.33E28
17.0644 1.31E28 21.3838 1.60E28 22.301 1.60E28 23.2159 1.63E28 24.216 1.65E28
17.1644 8.51E29 21.4838 7.27E29 22.401 7.61E29 23.3159 7.83E29 24.316 8.03E29
17.2644 4.27E29 21.5838 4.53E29 22.501 4.61E29 23.4159 4.71E29 24.416 4.79E29
17.3644 3.25E29 21.6838 3.36E29 22.601 3.40E29 23.5159 3.42E29 24.516 3.44E29
CsKa X BaKa X LaKa X CeKa X PrKa X
28.5936 3.53E29 29.6684 3.62E29 30.7617 3.64E29 31.878 3.74E29 33.0057 3.82E29
28.6936 5.25E29 29.7684 5.46E29 30.8617 5.54E29 31.978 5.66E29 33.1057 5.71E29
28.7936 9.10E29 29.8684 9.29E29 30.9617 9.59E29 32.078 9.75E29 33.2057 9.88E29
28.8936 1.72E28 29.9684 1.75E28 31.0617 1.73E28 32.178 1.72E28 33.3057 1.70E28
28.9936 2.94E28 30.0684 2.89E28 31.1617 2.79E28 32.278 2.71E28 33.4057 2.63E28
29.0936 30.1684 31.2617 32.378 33.5057

29.1936 2.95E28 30.2684 2.87E28 31.3617 2.82E28 32.478 2.75E28 33.6057 2.68E28
29.2936 1.74E28 30.3684 1.74E28 31.4617 1.76E28 32.578 1.76E28 33.7057 1.77E28
29.3936 9.28E29 30.4684 9.43E29 31.5617 9.91E29 32.678 1.01E28 33.8057 1.04E28
29.4936 5.45E29 30.5684 5.58E29 31.6617 5.79E29 32.778 5.90E29 33.9057 6.07E29
29.5936 3.69E29 30.6684 3.73E29 31.7617 3.79E29 32.878 3.93E29 34.0057 4.01E29
SmKa X GdKa X Dy Ka X Er Ka X Yb Ka X
36.5187 3.84E29 38.9574 4.31E29 41.4642 4.41E29 44.055 4.75E29 46.7136 4,.94E29
36.6187 5.65E29 39.0574 6.55E29 41.5642 6.80E29 44,155 7.16E29 46.8136 7.31E29
36.7187 8.98E 29 39.1574 1.05E28 41.6642 1.07E28 44.255 1.09E28 46.9136 1.09E28
36.8187 1.38E28 39.2574 1.67E28 41.7642 1.62E28 44.355 1.59E28 47.0136 1.54E28
36.9187 1.97E28 39.3574 2.30E28 41.8642 2.18E28 44.455 2.06E28 47.1136 1.94E28
37.0187 39.4574 41.9642 44.555 47.2136

37.1187 1.98E28 39.5574 2.32E28 42.0642 2.19E28 44.655 2.06E28 47.3136 1.96E28
37.2187 1.44E28 39.6574 1.69E28 42.1642 1.65E28 44,755 1.60E28 47.4136 1.56E28
37.3187 9.14E29 39.7574 1.08E28 42.2642 1.10E28 44.855 1.10E28 47.5136 1.10E28
37.4187 5.88E29 39.8574 6.74E29 42.3642 7.06E29 44.955 7.28E29 47.6136 7.45E29
37.5187 3.97E29 39.9574 4.47E29 42.4642 4.61E29 45.055 4.86E29 47.7136 5.06E29
PtKa X Au Ka X Am-241 X

58.1402 5.58E29 59.6952 6.31E29 44.6951 4.71E33
58.2402 7.67E29 59.7952 8.67E29 45.6951 2.83E32
58.3402 1.04E28 59.8952 1.15E28 46.6951 6.63E32
58.4402 1.33E28 59.9952 1.40E28 47.6951 1.43E31
58.5402 1.57E28 60.0952 1.52E28 48.6951 3.77E31
58.6402 60.1952 49.6951 6.1881
58.7402 1.57E28 60.2952 1.52E28 50.6951 1.76E30
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TasLe 5. Double differential scattering cross sectign® sr *keV™?) (relativistic) for few biological materials; scattering anglé)& 90°; X=scattering
cross section—Continued

PtKa X Au Ka X Am-241 X

58.8402 1.33E28 60.3952 1.30E28 51.6951 5.24E30

58.9402 1.04E28 60.4952 1.03E28 52.6951 1.52E29

59.0402 7.67E29 60.5952 7.72E29 53.6951

59.1402 5.61E29 60.6952 5.65E29 54.6951 1.58E29
55.6951 5.83E30
56.6951 2.18E30
57.6951 8.36E31

Polyethylene—¢H,

Mo Ka X Ag Ka X CdKa X In Ka X SnKa X
16.3644 1.45E29 20.6838 1.59E29 21.601 1.62E29 22.5159 1.64E29 23.516 1.65E29
16.4644 2.02E29 20.7838 2.17E29 21.701 2.20E29 22.6159 2.27E29 23.616 2.32E29
16.5644 2.59E29 20.8838 3.50E29 21.801 3.66E29 22.7159 3.82E29 23.716 3.92E29
16.6644 6.31E29 20.9838 7.62E29 21.901 7.88E29 22.8159 8.06E29 23.816 8.16E29
16.7644 1.85E28 21.0838 1.80E28 22.001 1.70E28 22.9159 1.70E28 23.916 1.66E28
16.8644 21.1838 22.101 23.0159 24.016

16.9644 1.87E28 21.2838 1.76E28 22.201 1.74E28 23.1159 1.69E28 24116 1.66E28
17.0644 6.55E29 21.3838 7.98E29 22.301 8.02E29 23.2159 8.13E29 24.216 8.26E29
17.1644 4.25E29 21.4838 3.64E29 22.401 3.81E29 23.3159 3.91E29 24.316 4.01E29
17.2644 2.14E29 21.5838 2.26E29 22.501 2.31E29 23.4159 2.35E29 24.416 2.40E29
17.3644 1.63E29 21.6838 1.68E29 22.601 1.70E29 23.5159 1.71E29 24.516 1.72E29
CsKa X BaKa X LaKa X CeKa X PrKa X
28.5936 1.76E29 29.6684 1.81E29 30.7617 1.82E29 31.878 1.87E29 33.0057 1.91E29
28.6936 2.62E29 29.7684 2.73E29 30.8617 2.77E29 31.978 2.83E29 33.1057 2.86E29
28.7936 4.55E29 29.8684 4.65E29 30.9617 4.79E29 32.078 4.88E29 33.2057 4.94E29
28.8936 8.60E29 29.9684 8.77E29 31.0617 8.66E29 32.178 8.60E29 33.3057 8.51E29
28.9936 1.47E28 30.0684 1.44E28 31.1617 1.40E28 32.278 1.36E28 33.4057 1.32E28
29.0936 30.1684 31.2617 32.378 33.5057

29.1936 1.48E28 30.2684 1.44E28 31.3617 1.41E28 32.478 1.38E28 33.6057 1.34E28
29.2936 8.72E29 30.3684 8.72E29 31.4617 8.82E29 32.578 8.82E29 33.7057 8.85E29
29.3936 4.64E29 30.4684 4. 71E29 31.5617 4.96E29 32.678 5.07E29 33.8057 5.20E29
29.4936 2.72E29 30.5684 2.79E29 31.6617 2.89E29 32.778 2.95E29 33.9057 3.03E29
29.5936 1.84E29 30.6684 1.86E29 31.7617 1.89E29 32.878 1.97E29 34.0057 2.00E29
SmKa X GdKa X Dy Ka X Er Ka X Yb Ka X
36.5187 1.92E29 38.9574 2.16E29 41.4642 2.21E29 44.055 2.38E29 46.7136 2.47E29
36.6187 2.83E29 39.0574 3.28E29 41.5642 3.40E29 44,155 3.58E29 46.8136 3.66E29
36.7187 451E29 39.1574 5.26E29 41.6642 5.36E29 44,255 5.43E29 46.9136 5.43E29
36.8187 6.99E29 39.2574 8.33E29 41.7642 8.12E29 44,355 7.95E29 47.0136 7.71E29
36.9187 1.01E28 39.3574 1.15E28 41.8642 1.09E28 44.455 1.03E28 47.1136 9.72E29
37.0187 39.4574 41.9642 44.555 47.2136

37.1187 1.01E28 39.5574 1.16E28 42.0642 1.09E28 44.655 1.03E28 47.3136 9.78E29
37.2187 7.27E29 39.6574 8.45E29 42.1642 8.23E29 44,755 7.98E29 47.4136 7.81E29
37.3187 4.59E29 39.7574 5.42E29 42.2642 5.49E29 44.855 5.48E29 47.5136 5.50E29
37.4187 2.94E29 39.8574 3.37E29 42.3642 3.53E29 44,955 3.64E29 47.6136 3.73E29
37.5187 1.98E29 39.9574 2.24E29 42.4642 2.31E29 45.055 2.43E29 47.7136 2.53E29
PtKa X Au Ka X Am-241 X

58.1402 2.79E29 59.6952 3.16E29 44.6951 2.36E33
58.2402 3.84E29 59.7952 4.33E29 45.6951 1.42E32
58.3402 5.22E29 59.8952 5.73E29 46.6951 3.31E32
58.4402 6.67E29 59.9952 7.02E29 47.6951 7.13E32
58.5402 7.83E29 60.0952 7.62E29 48.6951 1.88E31
58.6402 60.1952 49.6951 3.09B1
58.7402 7.83E29 60.2952 7.60E29 50.6951 8.81E31
58.8402 6.65E29 60.3952 6.52E29 51.6951 2.62E30
58.9402 5.21E29 60.4952 5.16E29 52.6951 7.62E30
59.0402 3.84E29 60.5952 3.86E29 53.6951
59.1402 2.81E29 60.6952 2.83E29 54.6951 7.92E30
55.6951 2.91E30
56.6951 1.09E30
57.6951 4.18E31
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COMPTON AND GEOMETRICAL ENERGY BROADENING 655
TaBLE 6. Geometrical energy broadenind@); Omin and .2 are symmetrically situated aroursd=90°2
5 keV 10 keV
AG 0 AG 0 AG 0 AG AG 0 AG 0 AG 0 AG

1 0.0008 46 0.0382 91 0.0697 136 0.0907 1 0.0034 46 0.1529 91 0.2791 136 0.3630

2 0.0017 47 0.0390 92 0.0703 137 0.0910 2 0.0068 47 0.1560 92 0.2815 137 0.3642

3 0.0025 48 0.0397 93 0.0709 138 0.0913 3 0.0102 48 0.1591 93 0.2839 138 0.3654

4 0.0034 49 0.0405 94 0.0715 139 0.0916 4 0.0136 49 0.1622 94 0.2862 139 0.3666

5 0.0042 50 0.0413 95 0.0721 140 0.0919 5 0.0170 50 0.1654 95 0.2885 140 0.3678

6 0.0051 51 0.0421 96 0.0727 141 0.0922 6 0.0204 51 0.1685 96 0.2909 141 0.3690

7 0.0059 52 0.0428 97 0.0732 142 0.0925 7 0.0238 52 0.1715 97 0.2932 142 0.3701

8 0.0068 53 0.0432 98 0.0738 143 0.0927 8 0.0272 53 0.1746 98 0.2954 143 0.3712

9 0.0076 54 0.0444 99 0.0744 144 0.0930 9 0.0307 54 0.1777 99 0.2976 144 0.3723
10 0.0085 55 0.0451 100 0.0749 145 0.0933 10 0.0341 55 0.1807 100 0.2998 145 0.3733
11 0.0093 56 0.0459 101 0.0755 146 0.0935 11 0.0374 56 0.1837 101 0.3020 146 0.3744
12 0.0102 57 0.0466 102 0.0760 147 0.0938 12 0.0409 57 0.1867 102 0.3042 147 0.3753
13 0.0110 58 0.0474 103 0.0765 148 0.0940 13 0.0443 58 0.1897 103 0.3063 148 0.3763
14 0.0119 59 0.0481 104 0.0771 149 0.0942 14 0.0476 59 0.1927 104 0.3084 149 0.3772
15 0.0127 60 0.0489 105 0.0776 150 0.0945 15 0.0510 60 0.1957 105 0.3105 150 0.3781
16 0.0136 61 0.0496 106 0.0781 151 0.0947 16 0.0544 61 0.1986 106 0.3126 151 0.3790
17 0.0144 62 0.0503 107 0.0786 152 0.0949 17 0.0578 62 0.2015 107 0.3146 152 0.3798
18 0.0153 63 0.0511 108 0.0791 153 0.0951 18 0.0612 63 0.2044 108 0.3167 153 0.3807
19 0.0161 64 0.0518 109 0.0796 154 0.0953 19 0.0645 64 0.2074 109 0.3187 154 0.3814
20 0.0169 65 0.0525 110 0.0801 155 0.0955 20 0.0679 65 0.2103 110 0.3206 155 0.3822
21 0.0178 66 0.0532 111 0.0806 156 0.0957 21 0.0713 66 0.2131 111 0.3226 156 0.3829
22 0.0193 67 0.0540 112 0.0811 157 0.0958 22 0.0774 67 0.2160 112 0.3245 157 0.3836
23 0.0195 68 0.0547 113 0.0815 158 0.0960 23 0.0780 68 0.2188 113 0.3264 158 0.3843
24 0.0203 69 0.0554 114 0.0820 159 0.0962 24 0.0813 69 0.2217 114 0.3283 159 0.3849
25 0.0211 70 0.0561 115 0.0825 160 0.0963 25 0.0846 70 0.2244 115 0.3301 160 0.3855
26 0.0220 71 0.0568 116 0.0829 161 0.0965 26 0.0880 71 0.2273 116 0.3319 161 0.3861
27 0.0228 72 0.0575 117 0.0834 162 0.0966 27 0.0913 72 0.2300 117 0.3337 162 0.3866
28 0.0236 73 0.0582 118 0.0838 163 0.0967 28 0.0946 73 0.2328 118 0.3355 163 0.3872
29 0.0244 74 0.0588 119 0.0843 164 0.0968 29 0.0979 74 0.2355 119 0.3373 164 0.3876
30 0.0253 75 0.0595 120 0.0847 165 0.0970 30 0.1012 75 0.2383 120 0.3390 165 0.3881
31 0.0261 76 0.0602 121 0.0851 166 0.0971 31 0.1045 76 0.2409 121 0.3407 166 0.3886
32 0.0269 77 0.0609 122 0.0855 167 0.0972 32 0.1078 77 0.2436 122 0.3424 167 0.3890
33 0.0277 78 0.0615 123 0.0859 168 0.0973 33 11m 78 02463 123 0.3440 168 0.3893
34 0.0286 79 0.0622 124 0.0863 169 0.0974 34 0.1144 79 0.2489 124 0.3456 169 0.3897
35 0.0294 80 0.0628 125 0.0867 170 0.0974 35 0.1176 80 0.2516 125 0.3472 170 0.3900
36 0.0302 81 0.0635 126 0.0871 171 0.0975 36 0.1209 81 0.2542 126 0.3488 171 0.3903
37 0.0310 82 0.0641 127 0.0875 172 0.0976 37 0.1241 82 0.2567 127 0.3503 172 0.3905
38 0.0318 83 0.0648 128 0.0879 173 0.0976 38 0.1274 83 0.2593 128 0.3518 173 0.3907
39 0.0326 84 0.0654 129 0.0883 174 0.0977 39 0.1306 84 0.2619 129 0.3533 174 0.3909
40 0.0334 85 0.0660 130 0.0886 175 0.0977 40 0.1338 85 0.2644 130 0.3548 175 0.3911
41 0.0342 86 0.0667 131 0.0890 176 0.0977 41 0.1370 86 0.2669 131 0.3562 176 0.3912
42 0.0350 87 0.0673 132 0.0893 177 0.0978 42 0.1402 87 0.2694 132 0.3576 177 0.3913
43 0.0358 88 0.0679 133 0.0897 178 0.0978 43 0.1434 88 0.2719 133 0.3590 178 0.3914
44 0.0366 89 0.0685 134 0.0900 179 0.0978 44 0.1466 89 0.2743 134 0.3603 179 0.3915
45 0.0374 90 0.0691 135 0.0903 180 0.0978 45 0.1497 90 0.2768 135 0.3616 180 0.3915

15 keV 20 keVv

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG

1 0.0076 46 0.3441 91 0.6283 136 0.8171 1 0.0136 46 0.6118 91 1.1174 136 1.4534
2 0.0153 47 0.3511 92 0.6337 137 0.8199 2 0.0272 47 0.624 92 1.1269 137 1.4585
3 0.0230 48 0.3582 93 0.6390 138 0.8226 3 0.0410 48 0.6368 93 1.1364 138 1.4634
4 0.0307 49 0.3651 94 0.6442 139 0.8254 4 0.0546 49 0.6492 94 1.1458 139 1.4682
5 0.0383 50 0.3722 95 0.6495 140 0.8280 5 0.0682 50 0.6617 95 1.1550 140 1.4729
6 0.0460 51 0.3791 96 0.6547 141 0.8307 6 0.0818 51 0.6741 96 1.1643 141 1.4777
7 0.0537 52 0.3861 97 0.6599 142 0.8332 7 0.0955 52 0.6865 97 1.1736 142 1.4822
8 0.0613 53 0.3930 98 0.6649 143 0.8357 8 0.1091 53 0.6987 98 1.1825 143 1.4866
9 0.0691 54 0.3998 99 0.6699 144 0.8381 9 0.1228 54 0.7109 99 1.1915 144 1.4909
10 0.0767 55 0.4066 100 0.6749 145 0.8405 10 0.1365 55 0.7230 100 1.2002 145 1.4951
11 0.0843 56 0.4135 101 0.6798 146 0.8428 11 0.1499 56 0.7352 101 1.2090 146 1.4992
12 0.0920 57 0.4203 102 0.6846 147 0.8450 12 0.1636 57 0.7473 102 1.2177 147 1.5031
13 0.0996 58 0.4270 103 0.6895 148 0.8471 13 0.1772 58 0.7592 103 1.2263 148 1.5069
14 0.1072 59 0.4337 104 0.6943 149 0.8492 14 0.1906 59 0.7711 104 1.2348 149 1.5107

J. Phys. Chem. Ref. Data, Vol. 33, No. 3, 2004



656

RAO ET AL.

TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

15 keV 20 keV

0 AG [4 AG 0 AG 0 AG AG AG 0 AG 0 AG

15 0.1149 60 0.4404 105 0.6989 150 0.8512 15 0.2043 60 0.7830 105 1.2431 150 1.5143
16 0.1225 61 0.4470 106 0.7036 151 0.8532 16 0.2179 61 0.7948 106 1.2514 151 1.5177
17 0.1301 62 0.4536 107 0.7082 152 0.8550 17 0.2313 62 0.8065 107 1.2596 152 1.5210
18 0.1377 63 0.4601 108 0.7128 153 0.8570 18 0.2448 63 0.8181 108 1.2678 153 1.5245
19 0.1453 64 0.4667 109 0.7173 154 0.8586 19 0.2583 64 0.8299 109 1.2758 154 1.5275
20 0.1528 65 0.4732 110 0.7217 155 0.8604 20 0.2717 65 0.8415 110 1.2836 155 1.5306
21 0.1604 66 0.4797 111 0.7261 156 0.8620 21 0.2852 66 0.8529 111 1.2915 156 1.5335
22 0.1743 67 0.4861 112 0.7304 157 0.8636 22 0.3099 67 0.8644 112 1.2992 157 1.5363
23 0.1755 68 0.4925 113 0.7347 158 0.8651 23 0.3120 68 0.8758 113 1.3067 158 1.5390
24 0.1830 69 0.4989 114 0.7389 159 0.8665 24 0.3255 69 0.8871 114 1.3142 159 1.5415
25 0.1905 70 0.5051 115 0.7431 160 0.8679 25 0.3388 70 0.8983 115 1.3218 160 1.5440
26 0.1981 71 0.5115 116 0.7472 161 0.8692 26 0.3522 71 0.9095 116 1.3290 161 1.5462
27 0.2055 72 0.5176 117 0.7512 162 0.8704 27 0.3654 72 0.9205 117 1.3362 162 1.5484
28 0.2130 73 0.5239 118 0.7553 163 0.8716 28 0.3787 73 0.9316 118 1.3435 163 1.5506
29 0.2204 74 0.5301 119 0.7592 164 0.8727 29 0.3918 74 0.9426 119 1.3504 164 1.5525
30 0.2279 75 0.5362 120 0.7631 165 0.8737 30 0.4052 75 0.9536 120 1.3573 165 1.5544
31 0.2353 76 0.5422 121 0.7669 166 0.8747 31 0.4183 76 0.9643 121 1.3640 166 1.5561
32 0.2427 7 0.5483 122 0.7707 167 0.8757 32 0.4315 77 0.9751 122 1.3708 167 1.5578
33 0.2501 78 0.5543 123 0.7744 168 0.8765 33 0.4446 78 0.9858 123 1.3774 168 1.5593
34 0.2575 79 0.5602 124 0.7780 169 0.8773 34 0.4578 79 0.9963 124 1.3838 169 1.5607
35 0.2648 80 0.5662 125 0.7816 170 0.8780 35 0.4708 80 1.0069 125 1.3903 170 1.5619
36 0.2721 81 0.5720 126 0.7851 171 0.8786 36 0.4838 81 1.0173 126 1.3966 171 1.5630
37 0.2794 82 0.5779 127 0.7886 172 0.8792 37 0.4968 82 1.0276 127 1.4027 172 1.5641
38 0.2867 83 0.5837 128 0.7920 173 0.8797 38 0.5098 83 1.0380 128 1.4088 173 1.5649
39 0.2939 84 0.5895 129 0.7953 174 0.8801 39 0.5226 84 1.0483 129 1.4146 174 1.5657
40 0.3012 85 0.5950 130 0.7986 175 0.8805 40 0.5355 85 1.0582 130 1.4206 175 1.5663
41 0.3084 86 0.6007 131 0.8019 176 0.8807 41 0.5483 86 1.0683 131 1.4264 176 1.5668
42 0.3156 87 0.6063 132 0.8050 177 0.8810 42 0.5612 87 1.0783 132 1.4319 177 1.5673
43 0.3227 88 0.6119 133 0.8081 178 0.8812 43 0.5738 88 1.0882 133 1.4374 178 1.5676
44 0.3299 89 0.6174 134 0.8112 179 0.8812 44 0.5865 89 1.0981 134 1.4429 179 1.5678
45 0.3369 20 0.6229 135 0.8141 180 0.8813 45 0.5991 90 1.1078 135 1.4481 180 1.5679

25 keV 30 keV

[4 AG [4 AG [4 AG 0 AG AG AG AG 0 AG

1 0.0212 46 0.9560 91 1.7467 136 2.2727 1 0.0306 46 1.3769 91 2.5166 136 3.2757
2 0.0425 a7 0.9756 92 1.7617 137 2.2806 2 0.0612 47 1.4051 92 2.5382 137 3.2871
3 0.0642 48 0.9952 93 1.7764 138 2.2882 3 0.0922 48 1.4334 93 2.5595 138 3.2981
4 0.0853 49 1.0146 94 1.7911 139 2.2959 4 0.1229 49 1.4612 94 2.5807 139 3.3091
5 0.1066 50 1.0341 95 1.8056 140 2.3033 5 0.1535 50 1.4895 95 2.6016 140 3.3198
6 0.1279 51 1.0533 96 1.8201 141 2.3106 6 0.1842 51 1.5174 96 2.6225 141 3.3305
7 0.1492 52 1.0729 97 1.8346 142 2.3178 7 0.2148 52 1.5452 97 2.6434 142 3.3408
8 0.1705 53 1.0920 98 1.8486 143 2.3247 8 0.2455 53 1.5728 98 2.6636 143 3.3507
9 0.1920 54 1111 99 1.8626 144 2.3313 9 0.2765 54 1.6003 99 2.6838 144 3.3603
10 0.2133 55 1.1299 100 1.8764 145 2.3380 10 0.3071 55 1.6275 100 2.7037 145 3.3699
11 0.2343 56 1.1490 101 1.8901 146 2.3444 11 0.3374 56 1.6550 101 2.7235 146 3.3792
12 0.2556 57 1.1679 102 1.9036 147 2.3505 12 0.3681 57 1.6822 102 2.7430 147 3.3881
13 0.2769 58 1.1865 103 1.9171 148 2.3564 13 0.3987 58 1.7090 103 2.7625 148 3.3966
14 0.2979 59 1.2052 104 1.9304 149 2.3623 14 0.4290 59 1.7359 104 2.7816 149 3.4051
15 0.3192 60 1.2238 105 1.9434 150 2.3680 15 0.4597 60 1.7627 105 2.8004 150 3.4133
16 0.3405 61 1.2422 106 1.9565 151 2.3734 16 0.4903 61 1.7892 106 2.8192 151 3.4211
17 0.3615 62 1.2605 107 1.9692 152 2.3786 17 0.5206 62 1.8157 107 2.8377 152 3.4286
18 0.3826 63 1.2787 108 1.9820 153 2.3840 18 0.5509 63 1.8418 108 2.8561 153 3.4364
19 0.4036 64 1.2971 109 1.9946 154 2.3887 19 0.5812 64 1.8683 109 2.8742 154 3.4432
20 0.4246 65 1.3152 110 2.0068 155 2.3936 20 0.6115 65 1.8945 110 2.8919 155 3.4503
21 0.4457 66 1.3331 111 2.0191 156 2.3981 21 0.6418 66 1.9203 111 2.9097 156 3.4567
22 0.4843 67 1.3510 112 2.0312 157 2.4025 22 0.6975 67 1.9461 112 2.9270 157 3.4631
23 0.4875 68 1.3689 113 2.0430 158 2.4067 23 0.7021 68 1.9719 113 2.9441 158 3.4692
24 0.5086 69 1.3865 114 2.0548 159 2.4106 24 0.7324 69 1.9973 114 2.9611 159 3.4749
25 0.5294 70 1.4039 115 2.0666 160 2.4146 25 0.7623 70 2.0224 115 2.9781 160 3.4805
26 0.5504 71 1.4216 116 2.0779 161 2.4180 26 0.7927 71 2.0478 116 2.9945 161 3.4855
27 0.5710 72 1.4388 117 2.0892 162 2.4215 27 0.8223 72 2.0726 117 3.0108 162 3.4905
28 0.5918 73 1.4562 118 2.1005 163 2.4249 28 0.8522 73 2.0977 118 3.0271 163 3.4955
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COMPTON AND GEOMETRICAL ENERGY BROADENING 657
TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued
25 keV 30 keVv

0 AG 0 AG 0 AG AG AG 0 AG AG 0 AG
29 0.6123 74 1.4733 119 2.1113 164 2.4279 29 0.8818 74 2.1224 119 3.0427 164
30 0.6331 75 1.4905 120 2.1222 165 2.4308 30 0.9118 75 2.1472 120 3.0583 165
31 0.6537 76 1.5072 121 2.1327 166 2.4335 31 0.9414 76 2.1712 121 3.0736 166
32 0.6742 77 1.5241 122 2.1433 167 2.4362 32 0.9710 77 2.1956 122 3.0889 167
33 0.6945 78 1.5408 123 2.1536 168 2.4385 33 1.0006 78 2.2197 123 3.1038 168
34 0.7154 79 1.5572 124 2.1637 169 2.4407 34 1.0302 79 2.2434 124 3.1183 169
35 0.7357 80 1.5739 125 2.1738 170 2.4426 35 1.0595 80 2.2674 125 3.1329 170
36 0.7560 81 1.5901 126 2.1836 171 2.4444 36 1.0888 81 2.2908 126 3.1471 171
37 0.7763 82 1.6063 127 2.1932 172 2.4462 37 1.1180 82 2.3141 127 3.1610 172
38 0.7966 83 1.6225 128 2.2028 173 2.4473 38 1.1473 83 2.3375 128 3.1748 173
39 0.8167 84 1.6387 129 2.2119 174 2.4486 39 1.1762 84 2.3609 129 3.1880 174
40 0.8368 85 1.6542 130 2.2213 175 2.4495 40 1.2051 85 2.3834 130 3.2015 175
41 0.8569 86 1.6699 131 2.2304 176 2.4503 41 1.2341 86 2.4058 131 3.2146 176
42 0.8769 87 1.6856 132 2.2390 177 2.4510 42 1.2630 87 2.4285 132 3.2270 177
43 0.8968 88 1.7010 133 2.2476 178 2.4516 43 1.2915 88 2.4508 133 3.2395 178
44 0.9166 89 1.7165 134 2.2562 179 2.4518 44 1.3201 89 24731 134 3.2519 179
45 0.9362 90 1.7317 135 2.2644 180 2.4520 45 1.3483 90 2.4950 135 3.2636 180

35 keV 40 keV

0 AG 0 AG 0 AG AG AG 0 AG AG 0 AG

1 0.0417 46 1.8745 91 3.4276 136 4.4634 1 0.0544 46 2.4489 91 4.4801 136

2 0.0834 47 1.9130 92 3.4570 137 4.4790 2 0.1089 47 2.4991 92 45187 137

3 0.1256 48 1.9514 93 3.4860 138 4.4940 3 0.1640 48 2.5494 93 4.5566 138

4 0.1673 49 1.9894 94 3.5150 139 4.5091 4 0.2185 49 2.5990 94 4.5946 139

5 0.2090 50 2.0278 95 3.5435 140 4.5236 5 0.2730 50 2.6493 95 4.6319 140

6 0.2507 51 2.0658 96 3.5720 141 4.5382 6 0.3275 51 2.6989 96 4.6692 141

7 0.2924 52 2.1038 97 3.6005 142 4.5523 7 0.3820 52 2.7485 97 4.7065 142

8 0.3341 53 2.1413 98 3.6281 143 4.5659 8 0.4364 53 2.7976 98 4.7426 143

9 0.3763 54 2.1788 99 3.6556 144 4.5790 9 0.4916 54 2.8466 99 47787 144
10 0.4180 55 2.2158 100 3.6827 145 45921 10 0.5460 55 2.8950 100 4.8141 145
11 0.4593 56 2.2533 101 3.7098 146 4.6047 11 0.5999 56 2.9440 101 4.8496 146
12 0.5010 57 2.2903 102 3.7364 147 4.6168 12 0.6544 57 2.9925 102 4.8844 147
13 0.5427 58 2.3269 103 3.7630 148 4.6285 13 0.7089 58 3.0403 103 4.9192 148
14 0.5840 59 2.3635 104 3.7891 149 4.6402 14 0.7628 59 3.0881 104 49534 149
15 0.6257 60 2.4000 105 3.8147 150 4.6513 15 0.8173 60 3.1359 105 4.9870 150
16 0.6674 61 2.4361 106 3.8403 151 4.6620 16 0.8718 61 3.1831 106 5.0206 151
17 0.7087 62 2.4722 107 3.8655 152 4.6722 17 0.9256 62 3.2302 107 5.0535 152
18 0.7499 63 2.5078 108 3.8907 153 4.6829 18 0.9795 63 3.2768 108 5.0865 153
19 0.7911 64 2.5439 109 3.9153 154 4.6921 19 1.0334 64 3.3240 109 5.1188 154
20 0.8324 65 2.5795 110 3.9395 155 4.7019 20 1.0873 65 3.3706 110 5.1505 155
21 0.8736 66 2.6147 111 3.9637 156 4.7106 21 1.1412 66 3.4166 111 5.1822 156
22 0.9494 67 2.6498 112 3.9875 157 47194 22 1.2402 67 3.4625 112 5.2133 157
23 0.9557 68 2.6850 113 4.0107 158 4.7276 23 1.2483 68 3.5085 113 5.2437 158
24 0.9969 69 2.7197 114 4.0339 159 4.7354 24 1.3022 69 3.5539 114 5.2742 159
25 1.0377 70 2.7539 115 4.0572 160 4.7432 25 1.3555 70 3.5986 115 5.3046 160
26 1.0790 71 2.7885 116 4.0795 161 4.7500 26 1.4094 71 3.6440 116 5.3338 161
27 1.1193 72 2.8223 117 4.1017 162 4.7568 27 1.4620 72 3.6881 117 5.3630 162
28 1.1601 73 2.8565 118 4.1240 163 4.7636 28 1.5153 73 3.7328 118 5.3922 163
29 1.2004 74 2.8902 119 4.1453 164 4.7694 29 1.5680 74 3.7769 119 5.4201 164
30 1.2412 75 2.9239 120 4.1667 165 4.7753 30 1.6213 75 3.8211 120 5.4481 165
31 1.2815 76 2.9567 121 4.1875 166 4.7806 31 1.6740 76 3.8640 121 5.4754 166
32 1.3218 77 2.9900 122 4.2083 167 4.7860 32 1.7266 77 3.9075 122 5.5027 167
33 1.3621 78 3.0228 123 4.2287 168 4.7903 33 1.7793 78 3.9504 123 5.5294 168
34 1.4024 79 3.0551 124 4.2486 169 4.7947 34 1.8320 79 3.9926 124 5.5554 169
35 1.4423 80 3.0879 125 4.2684 170 4.7986 35 1.8840 80 4.0355 125 5.5815 170
36 1.4821 81 3.1197 126 4.2878 171 4.8020 36 1.9361 81 4.0772 126 5.6069 171
37 1.5220 82 3.1515 127 4.3067 172 4.8054 37 1.9882 82 4.1188 127 5.6317 172
38 1.5618 83 3.1834 128 4.3257 173 4.8078 38 2.0403 83 4.1605 128 5.6564 173
39 1.6012 84 3.2152 129 4.3436 174 4.8103 39 2.0917 84 4.2022 129 5.6800 174
40 1.6406 85 3.2456 130 4.3620 175 4.8122 40 2.1432 85 4.2419 130 5.7041 175
41 1.6800 86 3.2765 131 4.3803 176 4.8137 41 2.1946 86 4.2824 131 5.7276 176
42 1.7193 87 3.3074 132 4.3970 177 4.8151 42 2.2461 87 4.3228 132 5.7499 177
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3.4998
3.5040
3.5079
3.5119
3.5151
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3.5211
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3.5279
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3.5311
3.5321
3.5332
3.5339
3.5343
3.5346

5.8370
5.8574
5.8771
5.8969
5.9159
5.9350
5.9535
5.9713
5.9885
6.0057
6.0223
6.0382
6.0535
6.0688
6.0834
6.0974
6.1108
6.1248
6.1369
6.1497
6.1612
6.1726
6.1835
6.1937
6.2039
6.2128
6.2217
6.2306
6.2383
6.2459
6.2530
6.2600
6.2656
6.2715
6.2766
6.2810
6.2855
6.2887
6.2919
6.2944
6.2963
6.2982
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TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

35 keV 40 keV
[4 AG [4 AG [4 AG AG AG AG AG 0 AG
43 1.7583 88 3.3378 133 4.4139 178 4.8161 43 2.2969 88 4.3626 133 5.7722 178 6.2995
44 1.7972 89 3.3682 134 4.4309 179 4.8166 44 2.3478 89 4.4024 134 5.7944 179 6.3002
45 1.8356 920 3.3981 135 4.4469 180 48171 45 2.3980 920 4.4416 135 5.8154 180 6.3008
45 keV 50 keV
[4 AG [4 AG [4 AG AG AG AG AG [4 AG
1 0.0689 46 3.1002 91 5.6749 136 7.3979 1 0.0851 46 3.8284 91 7.0126 136 9.1477
2 0.1379 47 3.1638 92 5.7238 137 7.4238 2 0.1702 47 3.9071 92 7.0731 137 9.1797
3 0.2076 48 3.2274 93 5.7720 138 7.4489 3 0.2563 48 3.9857 93 7.1327 138 9.2108
4 0.2766 49 3.2903 94 5.8201 139 7.4739 4 0.3414 49 4.0634 94 7.1924 139 9.2420
5 0.3455 50 3.3540 95 5.8675 140 7.4982 5 0.4266 50 4.1421 95 7.2510 140 9.2722
6 0.4145 51 3.4168 96 5.9148 141 7.5225 6 0.5117 51 4.2198 96 7.3096 141 9.3022
7 0.4834 52 3.4797 97 5.9622 142 7.5460 7 0.5966 52 4.2975 97 7.3683 142 9.3313
8 0.5524 53 3.5418 98 6.0080 143 7.5686 8 0.6820 53 4.3742 98 7.4250 143 9.3594
9 0.6221 54 3.6042 99 6.0537 144 7.5905 9 0.7681 54 4.4510 99 7.4817 144 9.3865
10 0.6911 55 3.6653 100 6.0987 145 7.6123 10 0.8532 55 4.5268 100 7.5374 145 9.4136
11 0.7593 56 3.7274 101 6.1437 146 7.6334 11 0.9374 56 4.6036 101 7.5931 146 9.4397
12 0.8282 57 3.7888 102 6.1879 147 7.6536 12 1.0226 57 4.6794 102 7.6479 147 9.4649
13 0.8972 58 3.8493 103 6.2322 148 7.6730 13 1.1077 58 4.7543 103 7.7027 148 9.4890
14 0.9654 59 3.9099 104 6.2756 149 7.6925 14 1.1919 59 4.8292 104 7.7564 149 9.5131
15 1.0344 60 3.9705 105 6.3182 150 7.7111 15 1.2771 60 4.9041 105 7.8092 150 9.5362
16 1.1034 61 4.0303 106 6.3608 151 7.7289 16 1.3622 61 4.9780 106 7.8620 151 9.5583
17 1.1716 62 4.0901 107 6.4027 152 7.7459 17 1.4464 62 5.0519 107 7.9139 152 9.5794
18 1.2398 63 4.1491 108 6.4445 153 7.7638 18 1.5306 63 5.1249 108 7.9657 153 9.6016
19 1.3080 64 4.2089 109 6.4855 154 7.7792 19 1.6149 64 5.1989 109 8.0166 154 9.6207
20 1.3762 65 4.2679 110 6.5258 155 7.7954 20 1.6991 65 5.2719 110 8.0664 155 9.6408
21 1.4444 66 4.3262 111 6.5660 156 7.8100 21 1.7833 66 5.3439 111 8.1163 156 9.6589
22 1.5697 67 4.3845 112 6.6055 157 7.8245 22 1.9381 67 5.4159 112 8.1652 157 9.6770
23 1.5800 68 4.4427 113 6.6442 158 7.8383 23 1.9508 68 5.4880 113 8.2131 158 9.6941
24 1.6482 69 4.5002 114 6.6828 159 7.8513 24 2.0350 69 5.5591 114 8.2611 159 9.7102
25 1.7157 70 4.5569 115 6.7215 160 7.8643 25 2.1183 70 5.6292 115 8.3090 160 9.7263
26 1.7839 71 4.6144 116 6.7586 161 7.8756 26 2.2026 71 5.7004 116 8.3549 161 9.7404
27 1.8506 72 4.6704 117 6.7957 162 7.8870 27 2.2849 72 5.7695 117 8.4009 162 9.7544
28 1.9180 73 47271 118 6.8327 163 7.8983 28 2.3682 73 5.8397 118 8.4468 163 9.7685
29 1.9847 74 4.7830 119 6.8682 164 7.9080 29 2.4505 74 5.9089 119 8.4908 164 9.7806
30 2.0522 75 4.8390 120 6.9037 165 7.9178 30 2.5339 75 5.9781 120 8.5348 165 9.7927
31 2.1189 76 4.8934 121 6.9384 166 7.9267 31 2.6162 76 6.0454 121 8.5778 166 9.8038
32 2.1855 77 4.9485 122 6.9731 167 7.9356 32 2.6986 77 6.1136 122 8.6208 167 9.8148
33 2.2522 78 5.0029 123 7.0070 168 7.9429 33 2.7810 78 6.1809 123 8.6628 168 9.8239
34 2.3189 79 5.0565 124 7.0401 169 7.9502 34 2.8634 79 6.2472 124 8.7039 169 9.8330
35 2.3849 80 5.1109 125 7.0731 170 7.9567 35 2.9448 80 6.3146 125 8.7449 170 9.8410
36 2.4508 81 5.1637 126 7.1054 171 7.9624 36 3.0262 81 6.3799 126 8.7849 171 9.8481
37 2.5167 82 5.2166 127 7.1369 172 7.9681 37 3.1076 82 6.4453 127 8.8240 172 9.8551
38 2.5827 83 5.2694 128 7.1684 173 7.9721 38 3.1891 83 6.5107 128 8.8630 173 9.8601
39 2.6478 84 5.3223 129 7.1983 174 7.9762 39 3.2696 84 6.5761 129 8.9001 174 9.8652
40 2.7130 85 5.3727 130 7.2290 175 7.9794 40 3.3501 85 6.6385 130 8.9381 175 9.8692
41 2.7782 86 5.4240 131 7.2589 176 7.9819 41 3.4306 86 6.7020 131 8.9752 176 9.8722
42 2.8433 87 5.4753 132 7.2872 177 7.9843 42 3.5111 87 6.7655 132 9.0103 177 9.8752
43 2.9077 88 5.5258 133 7.3155 178 7.9859 43 3.5907 88 6.8280 133 9.0454 178 9.8773
44 2.9721 89 5.5763 134 7.3438 179 7.9867 44 3.6702 89 6.8905 134 9.0805 179 9.8783
45 3.0357 920 5.6260 135 7.3704 180 7.9875 45 3.7488 920 6.9520 135 9.1136 180 9.8793
55 keV 60 keV
[4 AG [4 AG [4 AG AG AG AG AG 0 AG
1 0.1030 46 4.6338 91 8.4940 136  11.0880 1 0.1225 46 5.5165 91 10.1199 136  13.2209
2 0.2060 a7 4.7293 92 8.5675 137  11.1270 2 0.2451 47 5.6300 92 10.2077 137  13.2677
3 0.3101 48 4.8243 93 8.6398 138 11.1649 3 0.3691 48 5.7435 93 10.2941 138 13.3129
4 0.4132 49 49184 94 8.7122 139  11.2027 4 0.4917 49 5.8555 94  10.3805 139 13.3582
5 0.5162 50 5.0137 95 8.7834 140 11.2393 5 0.6143 50 5.9691 95 10.4655 140 13.4021
6 0.6192 51 5.1078 96 8.8545 141 11.2760 6 0.7369 51 6.0812 96 10.5506 141  13.4459
7 0.7222 52 5.2020 97 8.9258 142  11.3114 7 0.8595 52 6.1934 97 10.6356 142  13.4883
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COMPTON AND GEOMETRICAL ENERGY BROADENING 659
TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued
55 keV 60 keV

0 AG 0 AG 0 AG 0 AG AG 0 AG AG 0 AG

8 0.8252 53 5.2950 98 8.9946 143  11.3456 8 0.9821 53 6.3042 98 10.7174 143  13.5293

9 0.9294 54 5.3880 99 9.0634 144  11.3786 9 1.1061 54 6.4150 99 10.8001 144  13.5687
10 1.0324 55 5.4798 100 9.1311 145  11.4116 10 1.2287 55 6.5245 100 10.8809 145 13.6082
11 1.1343 56 5.5728 101 9.1988 146  11.4433 11 1.3499 56 6.6354 101 10.9618 146  13.6463
12 1.2373 57 5.6647 102 9.2653 147  11.4739 12 1.4726 57 6.7449 102 11.0412 147  13.6829
13 1.3404 58 5.7554 103 9.3318 148  11.5032 13 1.5952 58 6.8530 103 11.1207 48 13.7180
14 1.4423 59 5.8462 104 9.3971 149  11.5326 14 1.7165 59 6.9611 104  11.1988 149  13.7532
15 1.5453 60 5.9369 105 9.4612 150 11.5607 15 1.8391 60 7.0693 105 11.2754 150 13.7868
16 1.6484 61 6.0265 106 9.5254 151 11.5876 16 1.9618 61 7.1761 106 11.3521 151 13.8191
17 1.7503 62 6.1161 107 9.5883 152  11.6133 17 2.0831 62 7.2829 107  11.4273 152  13.8498
18 1.8522 63 6.2045 108 9.6513 153  11.6402 18 2.2044 63 7.3884 108 11.5026 153 13.8821
19 1.9541 64 6.2942 109 9.7131 154  11.6635 19 2.3257 64 7.4953 109 11.5764 154  13.9099
20 2.0560 65 6.3827 110 9.7737 155  11.6879 20 2.4470 65 7.6008 110 11.6488 155  13.9392
21 2.1579 66 6.4700 111 9.8342 156  11.7100 21 2.5683 66 7.7049 111 11.7213 156  13.9656
22 2.3452 67 6.5573 112 9.8937 157 11.7320 22 2.7913 67 7.8090 112 11.7923 157  13.9920
23 2.3607 68 6.6447 113 9.9519 158  11.7528 23 2.8096 68 7.9132 113 11.8619 158  14.0169
24 2.4626 69 6.7309 114 10.0101 159  11.7224 24 2.9310 69 8.0160 114  11.9315 159  14.0404
25 2.5634 70 6.8159 115 10.0684 160 11.7920 25 3.0510 70 8.1174 115 12.0012 160 14.0639
26 2.6654 71 6.9021 116  10.1242 161  11.8092 26 3.1724 71 8.2202 116  12.0679 161 14.0844
27 2.7650 72 6.9860 117  10.1801 162  11.8263 27 3.2910 72 8.3203 117 12.1347 162  14.1049
28 2.8659 73 7.0711 118  10.2359 163  11.8435 28 3.4111 73 8.4218 118  12.2015 163  14.1255
29 2.9655 74 7.1550 119 10.2894 164  11.8582 29 3.5297 74 8.5219 119 12.2654 164  14.1431
30 3.0664 75 7.2389 120 10.3428 165 11.8729 30 3.6498 75 8.6220 120 12.3294 165 14.1607
31 3.1661 76 7.3205 121 10.3951 166  11.8863 31 3.7685 76 8.7193 121 12.3919 166 14.1768
32 3.2658 77 7.4033 122 10.4474 167  11.8998 32 3.8872 77 8.8181 122 12.4544 167  14.1930
33 3.3655 78 7.4849 123 10.4985 168  11.9108 33 4.0060 78 8.9155 123  12.5155 168  14.2062
34 3.4653 79 7.5653 124  10.5483 169  11.9219 34 4.1247 79 9.0115 124 125752 169 14.2194
35 3.5638 80 7.6470 125 10.5982 170  11.9317 35 4.2421 80 9.1089 125 12.6346 170 14.2311
36 3.6624 81 7.7263 126  10.6469 171 11.9403 36 4.3595 81 9.2035 126 12.6931 171 14.2414
37 3.7610 82 7.8056 127  10.6944 172 11.9488 37 4.4769 82 9.2982 127  12.7499 172 14.2517
38 3.8596 83 7.8849 128 10.7412 173 11.9550 38 4.5944 83 9.3929 128  12.8067 173 14.2590
39 3.9571 84 7.9643 129  10.7869 174  11.9611 39 4.7104 84 9.4876 129 12.8606 174  14.2664
40 4.0546 85 8.0401 130 10.8332 175  11.9660 40 4.8265 85 9.5780 130 12.9160 175 14.2723
41 4.1521 86 8.1172 131 10.8783 176  11.9697 41 4.9426 86 9.6699 131 12.9699 176  14.2767
42 4.2496 87 8.1941 132 10.9209 177 119733 42 5.0588 87 9.7619 132 13.0210 177  14.2811
43 4.3459 88 8.2699 133  10.9636 178 11.9758 43 5.1735 88 9.8524 133  13.0720 178  14.2840
44 4.4423 89 8.3458 134  11.0063 179  11.9770 44 5.2883 89 9.9430 134 13.1231 179  14.2855
45 45374 90 8.4205 135 11.0465 180 11.9782 45 5.4017 90  10.0322 135 13.1713 180 14.2869

65 keV 70 keV

0 AG 0 AG 0 AG AG AG 0 AG AG 0 AG

1 0.1438 46 6.4766 91 11.8914 136  15.5486 1 0.1668 46 7.5144 91 13.8096 136 18.0734
2 0.2877 47 6.6099 92  11.9949 137 15.6038 2 0.3337 47 7.6691 92  13.9300 137 18.1379
3 0.4332 48 6.7433 93  12.0966 138  15.6573 3 0.5024 48 7.8240 93  14.0485 138  18.2003
4 0.5771 49 6.8750 94  12.1984 139 15.7108 4 0.6693 49 7.9769 94  14.1671 139 18.2628
5 0.7210 50 7.0084 95 12.2986 140 15.7625 5 0.8361 50 8.1319 95  14.2837 140 18.3232
6 0.8648 51 7.1402 96 12.3988 141  15.8143 6 1.0030 51 8.2849 96  14.4004 141  18.3837
7 1.0087 52 7.2720 97  12.4990 142  15.8644 7 1.1699 52 8.4381 97  14.5172 142  18.4422
8 1.1526 53 7.4023 98 12.5959 143 159128 8 1.3368 53 8.5893 98 14.6300 143  18.4987
9 1.2982 54 7.5325 99  12.6928 144  15.9594 9 1.5056 54 8.7406 99  14.7429 144  18.5532
10 1.4421 55 7.6611 100 12.7881 145 16.0061 10 1.6725 55 8.8900 100 14.8539 145 18.6077
11 1.5844 56 7.7915 101 12.8834 146  16.0510 11 1.8375 56 9.0415 101 14.9650 146  18.6602
12 1.7283 57 7.9202 102 12.9770 147  16.0943 12 2.0045 57 9.1910 102 15.0741 147  18.7107
13 1.8722 58 8.0473 103  13.0707 148 16.1358 13 21714 58 9.3387 103  15.1832 148  18.7592
14 2.0145 59 8.1744 104 13.1627 149 16.1773 14 2.3365 59 9.4864 104  15.2905 149 18.8077
15 2.1585 60 8.3016 105 13.2531 150 16.2171 15 2.5035 60 9.6342 105 15.3957 150 18.8542
16 2.3025 61 8.4272 106  13.3435 151 16.2552 16 2.6705 61 9.7801 106  15.5011 151 18.8986
17 2.4449 62 8.5528 107  13.4322 152  16.2915 17 2.8356 62 9.9261 107  15.6045 152 18.9411
18 2.5872 63 8.6768 108 13.5209 153  16.3296 18 3.0008 63 10.0702 108 15.7079 153  18.9856
19 2.7296 64 8.8025 109 13.6080 154  16.3625 19 3.1660 64  10.2163 109 15.8095 154 19.0240
20 2.8720 65 8.9265 110 13.6934 155 16.3971 20 3.3311 65  10.3605 110  15.9090 155 19.0645
21 3.0145 66 9.0490 111 13.7789 156  16.4283 21 3.4964 66 10.5028 111  16.0086 156  19.1009
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TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

65 keV 70 keV

[4 AG [4 AG [4 AG AG AG AG AG 0 AG
22 3.2762 67 9.1715 112 13.8626 157  16.4595 22 3.8000 67 10.6452 112 16.1063 157 19.1374
23 3.2977 68 9.2940 113 13.9447 158  16.4890 23 3.8250 68 10.7876 113 16.2020 158 19.1718
24 3.4402 69 9.4149 114  14.0268 159 16.5167 24 3.9903 69 10.9282 114  16.2978 159  19.2042
25 3.5811 70 9.5342 115 14.1090 160 16.5444 25 4,1537 70 11.0669 115 16.3936 160 19.2366
26 3.7236 71 9.6552 116  14.1877 161 16.5687 26 4.3191 71 11.2076 116 16.4854 161  19.2650
27 3.8629 72 9.7729 117  14.2665 162  16.5930 27 4.4807 72 11.3444 117  16.5773 162  19.2936
28 4.0038 73 9.8923 118  14.3453 163 16.6172 28 4.6442 73 11.4833 118 16.6693 163  19.3217
29 4.1432 74 10.0101 119 14.4208 164 16.6381 29 4.8059 74 11.6203 119 16.7572 164  19.3460
30 4.2842 75 10.1279 120 14.4962 165 16.6589 30 4.9695 75 11.7573 120 16.8452 165 19.3704
31 4.4235 76 10.2424 121 14.5700 166 16.6742 31 5.1312 76 11.8905 121 16.9313 166  19.3927
32 4.5629 77 10.3587 122  14.6438 167 16.6970 32 5.2930 77 12.0255 122 17.0174 167 19.4150
33 4.7024 78 10.4733 123  14.7150 168 16.7120 33 5.4548 78 12.1591 123 17.1015 168  19.4332
34 4.8418 79 10.5863 124  14.7863 169 16.7283 34 5.6166 79 12.2905 124 17.1836 169 19.4515
35 4.9797 80 10.7010 125 14.8567 170 16.7422 35 5.7766 80 12.4240 125 17.2658 170  19.4677
36 5.1175 81 10.8123 126  14.9254 171  16.7543 36 5.9366 81 12.5535 126 17.3460 171 19.4819
37 5.2554 82 10.9238 127  14.9925 172  16.7660 37 6.0967 82 12.6832 127  17.4243 172 19.4961
38 5.3934 83 11.0352 128 15.0595 173 16.7751 38 6.2568 83 12.8129 128 17.5025 173 19.5062
39 5.5297 84 11.1462 129  15.1232 174 16.7838 39 6.4150 84 12.9427 129 17.5768 174 19.5164
40 5.6661 85 11.2532 130 15.1886 175 16.7908 40 6.5733 85 13.0666 130 17.6531 175 19.5245
41 5.8024 86 11.3615 131 15.2523 176  16.7960 41 6.7316 86 13.1926 131 17.7275 176  19.5306
42 5.9389 87 11.4697 132 15.3125 177 16.8012 42 6.8900 87 13.3186 132  17.7978 177  19.5367
43 6.0737 88 11.5764 133 15.3728 178 16.8046 43 7.0465 88 13.4428 133 17.8682 178  19.5407
44 6.2085 89 11.6830 134 15.4331 179 16.8064 44 7.2030 89 13.5669 134 17.9386 179 19.5428
45 6.3417 90 11.7881 135 15.4900 180 16.8081 45 7.3577 90 13.6892 135 18.0050 180 19.5448

75 keV 80 keV

[4 AG [4 AG [4 AG AG AG AG AG [4 AG

1 0.1915 46 8.6298 91 15.8755 136  20.7980 1 0.2179 46 9.8233 91  18.0904 136  23.7252

2 0.3830 a7 8.8078 92 16.0143 137 20.8725 2 0.4358 a7 10.0260 92 18.2491 137  23.8107

3 0.5768 48 8.9857 93 16.1509 138  20.9447 3 0.6562 48 10.2288 93 18.4052 138 23.8934

4 0.7683 49 9.1616 94  16.2876 139 21.0170 4 0.8742 49 10.4292 94  18.5615 139 23.9763

5 0.9599 50 9.3397 95 16.4222 140 21.0869 5 1.0921 50 10.6322 95 18.7153 140  24.0565

6 1.1514 51 9.5157 96 16.5567 141  21.1568 6 1.3101 51 10.8327 96 18.8692 141 24.1367

7 1.3430 52 9.6917 97 16.6914 142  21.2245 7 1.5281 52 11.0334 97  19.0232 142  24.2143

8 1.5346 53 9.8656 98 16.8216 143  21.2898 8 1.7461 53 11.2316 98 19.1720 143  24.2892

9 1.7284 54 10.0396 99 16.9518 144  21.3528 9 1.9666 54 11.4299 99 19.3210 144  24.3615
10 1.9200 55 10.2115 100 17.0798 145  21.4159 10 2.1846 55 11.6258 100 19.4674 1.45 24.4338
11 2.1095 56 10.3856 101 17.2079 146  21.4766 11 2.4002 56 11.8243 101 19.6139 146  24.5035
12 2.3011 57 10.5576 102 17.3338 147  21.5350 12 2.6183 57 12.0204 102  19.7579 147  24.5705
13 2.4928 58 10.7275 103  17.4598 148 21.5911 13 2.8364 58 12.2140 103 19.9020 148  24.6348
14 2.6823 59 10.8974 104 17.5835 149  21.6472 14 3.0520 59 12.4078 104  20.0436 149  24.6992
15 2.8740 60 11.0674 105 17.7050 150 21.7010 15 3.2702 60 12.6016 105 20.1826 150 24.7609
16 3.0658 61 11.2352 106 17.8266 151 21.7525 16 3.4884 61 12.7930 106  20.3217 151  24.8200
17 3.2554 62 11.4032 107  17.9459 152 21.8016 17 3.7042 62 12.9846 107  20.4582 152  24.8763
18 3.4450 63 11.5689 108 18.0653 153 21.8531 18 3.9200 63 13.1736 108 20.5949 153 24.9354
19 3.6347 64 11.7370 109 18.1825 154 21.8976 19 4.1358 64 13.3654 109  20.7290 154  24.9865
20 3.8244 65 11.9030 110 18.2974 155 21.9444 20 4.3517 65 13.5547 110 20.8606 155  25.0402
21 4.0141 66 12.0668 111  18.4124 156 21.9866 21 45676 66 13.7415 111 20.9922 156  25.0886
22 4.3627 67 12.2306 112 18.5252 157  22.0287 22 4.9644 67 13.9284 112 21.1213 157  25.1370
23 4.3914 68 12.3946 113  18.6357 158 22.0686 23 4,9971 68 14.1155 113 21.2478 158  25.1827
24 45813 69 12.5564 114  18.7463 159 22.1061 24 5.2131 69 14.3001 114 21.3744 159  25.2257
25 4.7689 70 12.7160 115 18.8569 160 22.1436 25 5.4268 70 14.4823 115 21.5011 160 25.2688
26 4.9589 71 12.8780 116  18.9630 161 22.1764 26 5.6430 71 14.6671 116  21.6225 161  25.3065
27 5.1444 72 13.0355 117  19.0691 162 22.2093 27 5.8542 72 14.8469 117 21.7441 162  25.3441
28 5.3323 73 13.1954 118  19.1753 163 22.2421 28 6.0680 73 15.0294 118  21.8657 163 25.3818
29 5.5179 74 13.3532 119 19.2769 164 22.2702 29 6.2793 74 15.2094 119 21.9821 164 25.4141
30 5.7058 75 13.5110 120 19.3786 165 22.2984 30 6.4933 75 15.3895 120 22.0985 165  25.4465
31 5.8916 76 13.6643 121 19.4780 166 22.3242 31 6.7048 76 15.5646 121 22.2124 166  25.4761
32 6.0774 7 13.8201 122 19.5774 167 22.3500 32 6.9163 77 15.7424 122 22.3263 167  25.5057
33 6.2633 78 13.9736 123  19.6746 168 22.3710 33 7.1279 78 15.9177 123 22.4377 168  25.5300
34 6.4492 79 14.1250 124  19.7695 169 22.3923 34 7.3396 79 16.0906 124  22.5464 169 25.5542
35 6.6330 80 14.2787 125 19.8645 170 22.4111 35 7.5489 80 16.2661 125  22.6552 170 25.5758
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TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

75 keV 80 keV

[4 AG [4 AG [4 AG 0 AG 0 AG 0 AG 0 AG [4 AG

36 6.8168 81 14.4280 126  19.9572 171 22.4275 36 7.7582 81 16.4366 126  22.7614 171 25.5947
37 7.0007 82 145774 127  20.0476 172 22.4439 37 7.9676 82 16.6072 127  22.8650 172 25.6135
38 7.1847 83 14.7268 128 20.1381 173 22.4557 38 8.1771 83 16.7779 128  22.9687 173 25.6270
39 7.3665 84 14.8763 129  20.2239 174 22.4674 39 8.3842 84 16.9487 129  23.0671 174  25.6405
40 7.5483 85 15.0192 130 20.3121 175  22.4768 40 8.5913 85 17.1119 130 23.1682 175  25.6513
41 7.7303 86 15.1643 131 20.3981 176  22.4839 41 8.7985 86 17.2777 131  23.2667 176  25.6594
42 7.9123 87 15.3096 132 20.4794 177 22.4909 42 9.0058 87 17.4437 132 23.3599 177  25.6675
43 8.0921 88 15.4526 133  20.5608 178  22.4956 43 9.2107 88 17.6071 133  23.4532 178  25.6729
44 8.2720 89 15.5958 134  20.6421 179  22.4980 44 9.4157 89 17.7707 134  23.5465 179  25.6755
45 8.4498 90 15.7367 135 20.7189 180 22.5003 45 9.6182 90 17.9318 135 23.6345 180 25.6782

85 keV 90 keV
[4 AG [4 AG [4 AG 0 AG 0 AG 0 AG 0 AG [4 AG
1 0.2460 46 11.0950 91  20.4556 136 26.8581 1 0.2758 46 12.4451 91 229727 136  30.1999
2 0.4920 a7 11.3242 92 20.6357 137  26.9553 2 0.5516 47 12.7024 92 23.1756 137  30.3099
3 0.7408 48 11.5534 93 20.8129 138  27.0496 3 0.8306 48 12.9599 93 23.3753 138 30.4165
4 0.9869 49 11.7800 94  20.9902 139  27.1439 4 1.1064 49 13.2143 94  23.5751 139 30.5231
5 1.2329 50 12.0095 95 21.1647 140 27.2351 5 1.3823 50 13.4721 95 23.7718 140 30.6264
6 1.4790 51 12.2363 96 21.3393 141 27.3265 6 1.6581 51 13.7268 96 23.9687 141 30.7297
7 1.7251 52 12.4633 97 215140 142  27.4148 7 1.9340 52 13.9817 97  24.1657 142  30.8297
8 1.9712 53 12.6874 98 21.6830 143  27.5001 8 2.2100 53 14.2335 98 24.3562 143  30.9262
9 2.2201 54 12.9118 99 21.8521 144  27.5824 9 2.4891 54 14.4855 99 24.5468 144  31.0193
10 2.4663 55 13.1333 100 22.0183 145 27.6648 10 2.7651 55 14.7345 100 24.7343 145  31.1125

11 2.7097 56 13.3579 101  22.1846 146 27.7441 11 3.0379 56 14.9868 101 24.9219 146 31.2023
12 2.9559 57 13.5797 102 22.3481 147 27.8204 12 3.3140 57 15.2360 102  25.1063 147  31.2886
13 3.2021 58 13.7988 103  22.5117 148  27.8937 13 3.5901 58 15.4822 103 25.2909 148 31.3715
14 3.4456 59 14.0180 104 22.6725 149  27.9670 14 3.8631 59 15.7286 104  25.4722 149  31.4545
15 3.6920 60 14.2374 105 22.8303 150 28.0373 15 4.1393 60 15.9751 105 25.6503 150 31.5341
16 3.9383 61 14.4540 106 22.9883 151 28.1046 16 4.4156 61 16.2186 106  25.8286 151 31.6102
17 4.1819 62 14.6707 107  23.1435 152  28.1688 17 4.6888 62 16.4622 107  26.0036 152 31.6829
18 4.4256 63 14.8847 108  23.2987 153  28.2361 18 4.9620 63 16.7028 108 26.1788 153  31.7590
19 4.6693 64 15.1017 109  23.4510 154  28.2943 19 5.2353 64 16.9467 109  26.3507 154  31.8249
20 49131 65 15.3160 110  23.6005 155  28.3555 20 5.5087 65 17.1877 110 26.5194 155 31.8942
21 5.1569 66 15.5275 111 23.7501 156  28.4106 21 5.7821 66 17.4255 111 26.6883 156  31.9566
22 5.6051 67 15.7392 112 23.8967 157  28.4657 22 6.2847 67 17.6635 112 26.8538 157  32.0190
23 5.6419 68 15.9510 113 24.0405 158 28.5178 23 6.3261 68 17.9017 113 27.0162 158 32.0780
24 5.8860 69 16.1600 114  24.1844 159  28.5669 24 6.5998 69 18.1368 114 27.1786 159  32.1335
25 6.1272 70 16.3663 115  24.3283 160 28.6159 25 6.8704 70 18.3688 115  27.3412 160 32.1890
26 6.3714 71 16.5756 116 24.4664 161  28.6588 26 7.1442 71 18.6042 116 27.4971 161  32.2376
27 6.6100 72 16.7792 117  24.6046 162  28.7018 27 7.4118 72 18.8333 117 27.6531 162  32.2862
28 6.8515 73 16.9859 118  24.7428 163  28.7447 28 7.6827 73 19.0659 118  27.8092 163  32.3349
29 7.0902 74 17.1898 119 24.8751 164  28.7815 29 7.9505 74 19.2953 119  27.9587 164 32.3766
30 7.3319 75 17.3939 120  25.0075 165 28.8184 30 8.2216 75 19.5249 120 28.1083 165 32.4183
31 7.5708 76 17.5923 121 25.1370 166  28.8521 31 8.4897 76 19.7482 121 28.2545 166  32.4565
32 7.8097 v 17.7937 122 25.2666 167  28.8859 32 8.7578 7 19.9749 122 28.4009 167  32.4947
33 8.0488 78 17.9924 123 25.3932 168  28.9130 33 9.0261 78 20.1985 123 28.5440 168  32.5260
34 8.2880 79 18.1883 124  25.5169 169 28.9412 34 9.2944 79 20.4190 124  28.6837 169  32.5573
35 8.5244 80 18.3872 125  25.6406 170  28.9658 35 9.5597 80 20.6429 125 28.8236 170  32.5850
36 8.7610 81 18.5804 126  25.7614 171 28.9873 36 9.8251 81 20.8605 126  28.9601 171 32.6095
37 8.9976 82 18.7738 127  25.8793 172 29.0088 37 10.0907 82 21.0782 127 29.0933 172 32.6339
38 9.2343 83 18.9673 128  25.9972 173 29.0241 38 10.3564 83 21.2961 128  29.2266 173  32.6513
39 9.4683 84 19.1609 129  26.1092 174 29.0395 39 10.6190 84  21.5142 129  29.3531 174  32.6687
40 9.7024 85 19.3459 130 26.2242 175 29.0518 40 10.8817 85 21.7225 130 29.4832 175  32.6826
41 9.9366 86 19.5340 131  26.3363 176  29.0610 41 11.1446 86 21.9343 131 29.6099 176  32.6930
42 10.1709 87 19.7222 132 26.4423 177  29.0702 42 11.4076 87 22.1463 132 29.7298 177 32.7035
43 10.4025 88 19.9075 133  26.5485 178  29.0764 43 11.6670 88 22.3551 133  29.8498 178 32.7104
44 10.6341 89 20.0930 134  26.6547 179  29.0796 44 11.9276 89 22.5641 134 29.9699 179  32.7139
45 10.8631 90  20.2756 135 26.7548 180  29.0825 45 12.1847 90 22.7700 135 30.0833 180 32.7174

95 keV 100 keV

[4 AG [4 AG [4 AG 0 AG 0 AG 0 AG 0 AG [4 AG

1 0.3073 46 13.8738 91  25.6431 136 33.7543 1 0.3405 46 15.3815 91 28.4684 136  37.5250
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TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

95 keV 100 keVv

[4 AG [4 AG [4 AG AG AG AG 0 AG 0 AG

2 0.6146 a7 14.1610 92 25.8703 137 33.8780 2 0.6810 47 15.7002 92 28.7217 137 37.6634
3 0.9254 48 14.4484 93 26.0941 138 33.9978 3 1.0254 48 16.0192 93 28.9711 138 37.7976
4 1.2328 49 14.7324 94  26.3181 139 34.1178 4 1.3660 49 16.3345 94  29.2207 139 37.9318
5 1.5401 50 15.0201 95 26.5385 140 34.2339 5 1.7065 50 16.6540 95  29.4665 140 38.0618
6 1.8475 51 15.3045 96 26.7591 141  34.3502 6 2.0471 51 16.9697 96 29.7124 141  38.1918
7 2.1549 52 15.5891 97  26.9799 142  34.4626 7 2.3878 52 17.2857 97  29.9587 142  38.3177
8 2.4624 53 15.8702 98 27.1935 143  34.5712 8 2.7284 53 17.5979 98 30.1968 143  38.4392
9 2.7734 54 16.1516 99  27.4072 144  34.6759 9 3.0731 54 17.9104 99 30.4351 144  38.5565
10 3.0809 55 16.4296 100 27.6174 145  34.7808 10 3.4139 55 18.2191 100 30.6696 145  38.6739
11 3.3850 56 16.7114 101 27.8277 146  34.8818 11 3.7508 56 18.5321 101 30.9042 146  38.7869
12 3.6926 57 16.9898 102  28.0345 147  34.9789 12 4.0917 57 18.8414 102 31.1349 147  38.8957
13 4.0003 58 17.2647 103  28.2415 148 35.0723 13 4.4327 58 19.1469 103  31.3658 148  39.0002
14 4.3045 59 17.5399 104  28.4449 149  35.1656 14 4.7698 59 19.4526 104  31.5927 149  39.1048
15 4.6123 60 17.8153 105 28.6447 150 35.2552 15 5.1109 60 19.7586 105 31.8157 150 39.2050
16 4,9202 61 18.0873 106  28.8446 151  35.3408 16 5.4521 61 20.0608 106  32.0388 151  39.3010
17 5.2246 62 18.3595 107  29.0410 152  35.4226 17 5.7895 62 20.3633 107  32.2580 152 39.3926
18 5.5291 63 18.6283 108 29.2375 153 35.5084 18 6.1270 63 20.6621 108 32.4774 153  39.4886
19 5.8337 64 18.9010 109  29.4305 154  35.5825 19 6.4646 64 20.9651 109 32.6928 154 39.5716
20 6.1384 65 19.1702 110 29.6198 155 35.6605 20 6.8023 65 21.2644 110 32.9041 155  39.6590
21 6.4432 66 19.4360 111 29.8093 156  35.7307 21 7.1401 66 21.5599 111 33.1157 156  39.7376
22 7.0034 67 19.7021 112 29.9951 157 35.8010 22 7.7611 67 21.8557 112  33.3232 157 39.8163
23 7.0495 68 19.9683 113 30.1773 158 35.8664 23 7.8122 68 22.1517 113  33.5266 158  39.8907
24 7.3546 69 20.2312 114  30.3597 159  35.9299 24 8.1504 69 22.4440 114  33.7303 159  39.9607
25 7.6562 70 20.4906 115 30.5422 160 35.9924 25 8.4848 70 22.7325 115 33.9341 160  40.0308
26 7.9615 71 20.7538 116 30.7172 161 36.0471 26 8.8233 71 23.0253 116 34.1297 161  40.0921
27 8.2599 72 21.0100 117  30.8924 162 36.1019 27 9.1541 72 23.3102 117 34.3254 162  40.1534
28 8.5619 73 21.2701 118  31.0677 163 36.1566 28 9.4889 73 23.5995 118 34.5213 163  40.2148
29 8.8605 74 21.5267 119  31.2356 164  36.2036 29 9.8200 74 23.8850 119 34.7088 164  40.2674
30 9.1627 75 21.7836 120 31.4036 165 36.2505 30 10.1552 75 24.1708 120 34.8965 165 40.3200
31 9.4616 76 22.0333 121 31.5679 166  36.2936 31 10.4866 76 24.4487 121 35.0801 166  40.3682
32 9.7606 77 22.2870 122 31.7323 167 36.3366 32 10.8181 77 24.7310 122  35.2639 167 40.4165
33 10.0597 78 22.5371 123 31.8930 168 36.3719 33 11.1499 78 25.0094 123 35.4435 168  40.4560
34 10.3590 79 22.7838 124  32.0500 169 36.4071 34 11.4818 79 25.2840 124  35.6190 169  40.4955
35 10.6548 80 23.0345 125 32.2072 170 36.4385 35 11.8099 80 25.5630 125  35.7947 170  40.5306
36 10.9509 81 23.2779 126  32.3606 171 36.4655 36 12.1383 81 25.8340 126  35.9662 171 40.5613
37 11.2470 82 23.5216 127 32.5103 172 36.4933 37 12.4668 82 26.1053 127 36.1336 172 40.5920
38 11.5434 83 23.7655 128 32.6601 173  36.5129 38 12.7955 83 26.3769 128 36.3011 173  40.6140
39 11.8363 84 24.0097 129  32.8023 174  36.5325 39 13.1205 84 26.6488 129  36.4601 174  40.6360
40 12.1294 85 24.2429 130 32.9485 175 36.5482 40 13.4457 85 26.9085 130 36.6236 175 40.6535
41 12.4227 86 24.4801 131  33.0909 176  36.5600 41 13.7711 86 27.1727 131 36.7829 176  40.6667
42 12.7161 87 24.7174 132 33.2257 177 36.5717 42 14.0967 87 27.4371 132 36.9337 177  40.6799
43 13.0062 88 24.9513 133  33.3606 178 36.5796 43 14.4185 88 27.6976 133  37.0846 178  40.6887
44 13.2964 89 25.1854 134  33.4956 179 36.5835 44 14.7406 89 27.9584 134  37.2356 179  40.6931
45 13.5832 920 25.4160 135 33.6230 180 36.5874 45 15.0589 90 28.2154 135 37.3781 180 40.6975

105 keV 110 keV

[ AG [ AG [4 AG AG AG 0 AG 0 AG 0 AG

1 0.3754 46 16.9683 91  31.4505 136 415162 1 0.4120 46 18.6346 91 34.5911 136 45.7323
2 0.7508 a7 17.3204 92 31.7314 137 41.6704 2 0.8240 47 19.0218 92 34.9014 137  45.9033
3 1.1305 48 17.6728 93 32.0081 138 41.8198 3 1.2408 48 19.4093 93 35.2070 138  46.0691
4 1.5060 49 18.0210 94  32.2851 139  41.9693 4 1.6528 49 19.7923 94  35.5130 139  46.2350
5 1.8815 50 18.3740 95 32.5577 140 42.1142 5 2.0649 50 20.1805 95 35.8143 140 46.3957
6 2.2570 51 18.7228 96 32.8307 141  42.2591 6 2.4771 51 20.5642 96 36.1159 141  46.5565
7 2.6326 52 19.0720 97 33.1039 142  42.3993 7 2.8893 52 20.9483 97 36.4179 142 46.7121
8 3.0082 53 19.4170 98 33.3682 143  42.5347 8 3.3016 53 21.3279 98 36.7100 143  46.8625
9 3.3882 54 19.7623 99 33.6328 144  42.6655 9 3.7186 54 21.7079 99  37.0025 144  47.0076
10 3.7639 55 20.1036 100 33.8930 145  42.7963 10 4.1310 55 22.0833 100 37.2902 145  47.1527
11 4.1354 56 20.4495 101  34.1536 146  42.9223 11 4.5388 56 22.4642 101  37.5782 146  47.2927
12 45113 57 20.7914 102 34.4097 147  43.0435 12 4.9514 57 22.8403 102 37.8614 147  47.4273
13 4.8873 58 21.1291 103  34.6661 148 43.1600 13 5.3641 58 23.2120 103  38.1450 148  47.5566
14 5.2590 59 21.4671 104  34.9182 149  43.2766 14 5.7721 59 23.5841 104  38.4238 149  47.6860
15 5.6352 60 21.8055 105 35.1658 150 43.3883 15 6.1851 60 23.9565 105 38.6977 150 47.8101
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COMPTON AND GEOMETRICAL ENERGY BROADENING 663
TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued
105 keV 110 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG

16 6.0114 61 221397 106 35.4137 151  43.4953 16 6.5981 61  24.3245 106  38.9719 151  47.9289
17 6.3835 62 224742 107 35.6572 152  43.5974 17 7.0066 62  24.6929 107  39.2413 152  48.0423
18 6.7557 63 228046 108 35.9009 153  43.7045 18 7.4152 63  25.0567 108 39.5110 153 48.1612
19 7.1280 64  23.1398 109 36.1402 154  43.7970 19 7.8239 64  25.4259 109 39.7758 154  48.2640
20 7.5005 65  23.4709 110 36.3751 155  43.8945 20 8.2328 65  25.7905 110  40.0357 155  48.3722
21 7.8730 66  23.7978 111 36.6102 156  43.9822 21 8.6419 66  26.1506 111 40.2959 156  48.4697
22 8.5580 67  24.1251 112 36.8409 157  44.0700 22 9.3939 67 26.5111 112 40.5512 157  48.5672
23 8.6143 68  24.4527 113 37.0670 158  44.1529 23 9.4558 68  26.8720 113 40.8016 158  48.6593
24 8.9874 69  24.7761 114  37.2930 159  44.2310 24 9.8655 69  27.2284 114  41.0523 159  48.7460
25 9.3563 70  25.0954 115 37.5201 160  44.3091 25  10.2705 70  27.5802 115  41.3032 160 48.8328
26 9.7297 71 25.4195 116  37.7375 161  44.3775 26 10.6806 71 27.9374 116 41.5440 161  48.9088
27  10.0945 72 25.7349 117 37.9555 162  44.4459 27 11.0813 72 28.2850 117  41.7850 162  48.9848
28  10.4640 73 26.0552 118 38.1730 163 44.5143 28 11.4870 73  28.6381 118  42.0263 163  49.0608
29  10.8292 74 26.3713 119 38.3816 164 44.5730 29 11.8882 74 28.9865 119 422574 164 49.1260
30  11.1990 75  26.6877 120 38.5904 165 44.6317 30 12.2944 75 29.3354 120 42.4887 165 49.1912
31 11.5647 76  26.9955 121 38.7946 166  44.6855 31  12.6960 76 29.6747 121 42.7149 166  49.2510
32 11.9305 77  27.3080 122  38.9991 167  44.7390 32 13.0980 77  30.0194 122  42.9415 167  49.3108
33  12.2966 78  27.6164 123 39.1919 168 44.7834 33  13.5001 78  30.3595 123 43.1629 168  49.3598
34  12.6629 79 279206 124 39.3943 169 44.8275 34  13.9025 79  30.6951 124  43.3794 169  49.4082
35 13.0251 80  28.2297 125 39.5897 170  44.8666 35  14.3005 80  31.0360 125  43.5960 170  49.4523
36  13.3875 81 285300 126 39.7806 171  44.9009 36  14.6986 81  31.3673 126  43.8076 171  49.4904
37  13.7501 82 28.8306 127 39.9669 172 44.9352 37  15.0971 82  31.6990 127  44.0141 172 49.5285
38 14.1130 83 29.1316 128 40.1534 173 44,9597 38  15.4959 83  32.0311 128  44.2208 173  49.5557
39 144717 84  29.4329 129  40.3304 174 44,9842 39  15.8901 84  32.3636 129 444171 174  49.5864
40  14.8307 85 29.7208 130 40.5124 175 45.0038 40  16.2847 85 32.6814 130 44.6189 175  49.6047
41 15.1900 86  30.0134 131  40.6892 176  45.0185 41  16.6794 86  33.0046 131  44.8156 176  49.6211
42  15.5495 87  30.3068 132  40.8577 177  45.0332 42 17.0747 87  33.3282 132  45.0018 177  49.6374
43  15.9049 88  30.5957 133 41.0257 178  45.0430 43 17.4654 88  33.6472 133  45.1881 178  49.6483
44  16.2605 89  30.8849 134 411939 179 45.0438 44 17.8564 89  33.9665 134  45.3747 179  49.6538
45  16.6121 90 31.1698 135 41.3526 180 45.0529 45  18.2429 90  34.2811 135  45.5507 180  49.6592

115 keV 120 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG

1 0.4503 46 20.3806 91 37.8923 136 50.1778 1 0.4903 46 22.2068 91  41.3560 136 54.8578

2 0.9006 47  20.8047 92  38.2337 137 50.3668 2 0.9806 47  22.6694 92  41.7304 137 55.0661

3 1.3561 48  21.2291 93  38.5700 138 50.5501 3 1.4766 48  23.1326 93  42.0992 138 55.2681

4 1.8065 49  21.6486 94  38.9068 139 50.7336 4 1.9670 49  23.5905 94  42.4686 139 55.4702

5 2.2570 50  22.0739 95 39.2384 140 50.9113 5 2.4575 50  24.0546 95  42.8323 140 55.6661

6 2.7074 51  22.4943 96 39.5704 141 51.0891 6 2.9480 51 245135 96  43.1966 141  55.8621

7 3.1580 52 229151 97  39.9029 142 51.2612 7 3.4386 52  24.9729 97  43.5613 142  56.0517

8 3.6086 53  23.3311 98  40.2245 143 51.4274 8 3.9293 53  25.4270 98  43.9143 143  56.2350

9 4.0645 54  23.7475 99  40.5466 144  51.5879 9 4.4257 54  25.8816 99  44.2677 144  56.4119
10 45153 55 241590 100 40.8634 145 51.7485 10 4.9166 55  26.3309 100 44.6154 145 56.5890
11 4.9610 56 245762 101 41.1807 146  51.9033 11 5.4020 56  26.7866 101 44.9637 146  56.7596
12 5.4120 57 249886 102 41.4927 147 52.0522 12 5.8931 57  27.2370 102  45.3062 147 56.9238
13 5.8631 58 25.3961 103 41.8051 148 52.1952 13 6.3844 58  27.6821 103  45.6492 148 57.0816
14 6.3092 59 25.8041 104 42.1122 149 52.3384 14 6.8702 59  28.1277 104 459864 149 57.2395
15 6.7606 60 26.2125 105 42.4140 150 52.4757 15 7.3619 60  28.5739 105 46.3179 150 57.3909
16 7.2122 61 26.6160 106 42.7163 151 52.6071 16 7.8537 61  29.0148 106  46.6498 151 57.5359
17 7.6587 62  27.0200 107 43.0132 152  52.7327 17 8.3400 62  29.4562 107  46.9759 152 57.6743
18 8.1055 63  27.4190 108 43.3104 153 52.8643 18 8.8266 63  29.8923 108  47.3025 153 57.8195
19 8.5523 64 27.8239 109 43.6024 154 52.9780 19 9.3133 64  30.3349 109 47.6233 154  57.9449
20 8.9994 65  28.2239 110  43.8890 155 53.0978 20 9.8003 65  30.7721 110  47.9382 155 58.0771
21 9.4467 66  28.6190 111 44.1759 156  53.2056 21 10.2876 66  31.2040 111  48.2535 156 58.1960
22 10.2691 67  29.0146 112 444575 157 53.3135 22 11.1834 67  31.6365 112 48.5630 157 58.3151
23 10.3368 68  29.4106 113 44.7336 158 53.4155 23 11.2572 68  32.0695 113 48.8665 158 58.4276
24 10.7847 69  29.8017 114  45.0101 159 53.5115 24 11.7452 69  32.4972 114  49.1704 159 58.5336
25 11.2277 70  30.1879 115 452869 160 53.6076 25  12.2270 70  32.9196 115  49.4748 160 58.6396
26 11.6762 71 30.5800 116 45,5525 161 53.6917 26 12.7165 71  33.3484 116  49.7669 161 58.7324
27 12.1145 72 30.9617 117 458185 162 53.7758 27  13.1940 72 33.7659 117  50.0593 162  58.8252
28  12.5582 73 31.3493 118  46.0847 163  53.8600 28  13.6776 73 34.1900 118 50.3522 163 58.9181
29  12.9970 74 31.7319 119  46.3397 164  53.9322 29  14.1558 74  34.6087 119 50.6326 164 58.9978
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TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

115 keV 120 keV

[4 AG [4 AG [4 AG AG AG 0 AG 0 AG [4 AG
30 13.4414 75 32.1151 120  46.5950 165 54.0044 30 14.6400 75 35.0279 120 50.9134 165 59.0775
31 13.8808 76 32.4877 121  46.8448 166 54.0706 31 15.1189 76 35.4358 121 51.1882 166  59.1506
32 14.3204 77 32.8664 122 47.0949 167 54.1368 32 15.5981 7 35.8502 122 51.4634 167  59.2237
33 14.7604 78  33.2400 123  47.3394 168 54.1910 33 16.0777 78 36.2592 123 51.7324 168  59.2835
34 15.2008 79 33.6086 124 475784 169 54.2453 34 16.5577 79 36.6628 124 51.9954 169  59.3433
35 15.6362 80  33.9832 125 47.8176 170  54.2935 35 17.0324 80 37.0730 125  52.2587 170  59.3966
36 16.0719 81 34.3473 126  48.0513 171 54.3357 36 17.5074 81 37.4717 126 52.5159 171 59.4431
37 16.5080 82 34.7119 127  48.2793 172 54.3779 37 17.9820 82 37.8709 127  52.7670 172 59.4897
38 16.9444 83  35.0769 128  48.5076 173  54.4080 38 18.4587 83 38.2707 128 53.0184 173  59.5230
39 17.3759 84  35.4425 129  48.7245 174  54.4382 39 18.9293 84  38.6712 129 53.2571 174  59.5563
40 17.8078 85  35.7918 130 48.9474 175 54.4623 40 19.4002 85 39.0539 130 53.5026 175 59.5829
41 18.2400 86  36.1472 131 49.1647 176 54.4804 41 19.8710 86 39.4433 131 53.7419 176  59.6029
42 18.6727 87 36.5031 132 49.3705 177  54.4985 42 20.3435 87 39.8333 132 53.9685 177  59.6229
43 19.1004 88  36.8539 133  49.5764 178 54.5106 43 20.8101 88  40.2177 133 54.1953 178  59.6362
44 19.5285 89 37.2051 134  49.7826 179 54.5166 44 21.2771 89  40.6027 134  54.4224 179  59.6429
45 19.9517 90  37.5512 135 49.9771 180 52.6723 45 21.7388 90  40.9822 135 54.6367 180 59.6495

125 keV 130 keV

[4 AG [4 AG [4 AG AG AG 0 AG 0 AG [4 AG

1 0.5320 46 24.1133 91  44.9846 136 59.7776 1 0.5754 46 26.1006 91  48.7803 136 64.9429

2 1.0641 47 24.6164 92  45.3938 137  60.0064 2 1.1509 47  26.6460 92  49.2263 137  65.1936

3 1.6023 48 25.1202 93  45.7970 138  60.2283 3 1.7330 48  27.1921 93  49.6658 138  65.4367

4 2.1344 49 25.6182 94  46.2008 139  60.4505 4 2.3086 49  27.7321 94  50.1060 139 65.6801

5 2.6666 50 26.1231 95  46.5985 140 60.6657 5 2.8842 50  28.2796 95 50.5396 140  65.9160

6 3.1989 51 26.6222 96  46.9968 141  60.8811 6 3.4599 51  28.8210 96 50.9739 141  66.1521

7 3.7312 52 27.1221 97  47.3958 142 61.0895 7 4.0358 52  29.3631 97  51.4090 142  66.3806

8 4.2637 53 27.6161 98  47.7818 143  61.2910 8 4.6117 53  29.8990 98 51.8301 143  66.6014

9 4.8024 54 28.1109 99  48.1685 144  61.4854 9 5.1944 54  30.4357 99  52.2519 144  66.8146
10 5.3351 55 28.5998 100 48.5490 145 61.6801 10 5.7706 55 30.9662 100 52.6669 145 67.0280
11 5.8618 56 29.0958 101  48.9300 146  61.8677 11 6.3404 56 31.5044 101  53.0827 146  67.2337
12 6.3948 57 29.5861 102 49.3048 147  62.0482 12 6.9170 57 32.0364 102 53.4918 147  67.4316
13 6.9280 58  30.0706 103  49.6803 148  62.2217 13 7.4938 58 32.5623 103  53.9015 148 67.6219
14 7.4552 59  30.5558 104  50.0494 149  62.3953 14 8.0641 59 33.0889 104  54.3045 149  67.8123
15 7.9888 60  31.0416 105 50.4123 150 62.5618 15 8.6414 60 33.6163 105 54.7006 150 67.9949
16 8.5226 61  31.5217 106  50.7757 151 62.7212 16 9.2189 61 34.1375 106  55.0974 151 68.1698
17 9.0504 62  32.0025 107 51.1329 152 62.8735 17 9.7900 62 34.6595 107 55.4874 152 68.3368
18 9.5785 63  32.4775 108 51.4905 153 63.0331 18 10.3614 63 35.1753 108 55.8780 153 68.5119
19 10.1069 64  32.9596 109 51.8419 154  63.1711 19 10.9331 64  35.6989 109 56.2618 154  68.6633
20 10.6356 65  33.4359 110  52.1868 155 63.3165 20 11.5051 65 36.2162 110 56.6386 155 68.8228
21 11.1645 66  33.9065 111 52.5323 156  63.4474 21 12.0775 66 36.7274 111  57.0160 156  68.9664
22 12.1370 67 34.3778 112 52.8714 157 63.5784 22 13.1299 67 37.2394 112 57.3865 157  69.1101
23 12.2171 68  34.8497 113  53.2040 158 63.7021 23 13.2166 68 37.7522 113  57.7500 158  69.2460
24 12.7470 69 35.3159 114  53.5371 159 63.8187 24 13.7900 69 38.2587 114 58.1141 159  69.3739
25 13.2710 70  35.7762 115 53.8707 160 63.9354 25 14.3572 70 38.7591 115 58.4787 160 69.5019
26 13.8015 71 36.2438 116 54.1909 161 64.0375 26 14.9315 71 39.2672 116  58.8287 161  69.6140
27 14.3201 72 36.6990 117  54.5115 162 64.1396 27 15.4928 72 39.7621 117 59.1793 162 69.7261
28 14.8452 73  37.1614 118 54.8326 163  64.2419 28 16.0612 73  40.2649 118  59.5303 163  69.8383
29 15.3642 74 37.6180 119  55.1401 164 64.3295 29 16.6234 74 40.7613 119  59.8667 164  69.9345
30 15.8905 75  38.0753 120 55.4481 165 64.4172 30 17.1928 75  41.2586 120  60.2035 165 70.0308
31 16.4106 76 38.5202 121 55.7495 166 64.4976 31 17.7559 76 41.7425 121 60.5332 166  70.1190
32 16.9311 77 38.9724 122 56.0513 167 64.5781 32 18.3195 77 42.2343 122 60.8634 167  70.2074
33 17.4521 78  39.4186 123  56.3465 168  64.6439 33 18.8833 78  42.7198 123  61.1863 168  70.2796
34 17.9735 79 39.8590 124  56.6351 169 64.7098 34 19.4483 79  43.1990 124 61.5020 169  70.3520
35 18.4892 80  40.3067 125 56.9240 170 64.7684 35 20.0068 80  43.6861 125 61.8182 170 70.4163
36 19.0053 81  40.7419 126 57.2063 171 64.8197 36 20.5658 81  44.1597 126 62.1271 171 70.4725
37 19.5219 82  41.1777 127 57.4818 172 64.8709 37 21.1250 82  44.6341 127  62.4287 172 70.5288
38 20.0390 83  41.6143 128  57.7577 173  64.9076 38 21.6855 83  45.1093 128  62.7307 173  70.5691
39 20.5504 84  42.0515 129 58.0198 174 64.9442 39 22.2395 84  45.5853 129  63.0177 174 70.6093
40  21.0622 85  42.4695 130 58.2893 175 64.9735 40 22.7940 85  46.0405 130 63.3127 175  70.6415
41 21.5746 86  42.8948 131  58.5520 176 64.9955 41 23.3492 86  46.5036 131  63.6004 176  70.6656
42 22.0875 87  43.3204 132 58.8008 177  65.0175 42 23.9050 87  46.9676 132 63.8729 177  70.6898
43 22.5947 88  43.7407 133  59.0500 178  65.0322 43 24.4546 88  47.4250 133 64.1458 178  70.7059
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COMPTON AND GEOMETRICAL ENERGY BROADENING 665
TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued
125 keV 130 keV
0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG
44 23.1022 89 441614 134 59.2994 179  65.0395 44 25.0049 89  47.8833 134  64.4190 179  70.7139
45  23.6045 90 445760 135 59.5348 180 65.0420 45  25.5490 90  48.3351 135 64.6769 180 70.7220
135 keV 140 keV
0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG
1 0.6205 46 28.1690 91 52.7456 136  70.3596 1 0.6674 46  30.3188 91 56.8830 136  76.0341
2 1.2411 47  28.7586 92 53.2304 137 70.6336 2 1.3348 47  30.9545 92  57.4087 137  76.3329
3 1.8689 48  29.3490 93 53.7081 138  70.8994 3 2.0099 48  31.5911 93 57.9267 138 76.6228
4 2.4896 49  29.9328 94  54.1867 139 71.1655 4 2.6775 49  32.2206 94  58.4459 139 76.9131
5 3.1104 50  30.5248 95 54.6582 140 71.4233 5 3.3451 50  32.8591 95 58.9573 140 77.1943
6 3.7313 51  31.1103 96 55.1306 141 71.6815 6 4.0128 51  33.4905 96 59.4698 141 77.4760
7 4.3523 52  31.6966 97 55.6038 142 71.9313 7 4.6807 52  34.1229 97  59.9833 142 77.7486
8 49734 53  32.2763 98 56.0619 143 72.1728 8 5.3488 53  34.7483 98  60.4805 143 78.0121
9 5.6018 54  32.8568 99 56.5208 144 72.4059 9 6.0247 54  35.3746 99 60.9785 144  78.2665
10 6.2233 55 ~ 33.4308 100 56.9725 145 72.6393 10 6.6931 55  35.9940 100 61.4688 145 78.5212
11 6.8378 56  34.0131 101 57.4250 146  72.8643 11 7.3541 56  36.6223 101  61.9601 146  78.7668
12 7.4597 57 345888 102 57.8702 147  73.0809 12 8.0230 57  37.2437 102 62.4436 147  79.0032
13 8.0818 58 35.1579 103 58.3162 148  73.2890 13 8.6921 58  37.8580 103  62.9280 148 79.2304
14 8.6970 59 357278 104 58.7549 149  73.4974 14 9.3539 59  38.4733 104  63.4045 149  79.4570
15 9.3197 60 36.2987 105 59.1863 150 73.6972 15  10.0237 60  39.0896 105 63.8731 150 79.6760
16 9.9426 61 36.8630 106 59.6185 151  73.8885 16  10.6939 61  39.6989 106  64.3426 151 79.8849
17 10.5587 62  37.4282 107  60.0432 152  74.0713 17 11.3562 62  40.3093 107 64.8041 152  80.0846
18 11.1752 63  37.9867 108 60.4687 153  74.2630 18  12.0198 63  40.9125 108 65.2665 153  80.2939
19 11.7919 64  38.5537 109 60.8868 154  74.4287 19 12.6834 64  41.5250 109 65.7209 154 80.4748
20  12.4091 65  39.1141 110 61.2973 155 74.6032 20  13.3474 65  42.1304 110 66.1672 155 80.6654
21  13.0266 66  39.6679 111 61.7086 156 74.7604 21 14.0119 66  42.7287 111 66.6144 156 80.8371
22 14.1622 67  40.2225 112 62.1124 157  74.9177 22 15.2338 67  43.3281 112 67.0534 157  81.0090
23 14.2557 68  40.7781 113 62.5086 158 75.0664 23 15.3344 68  43.9286 113 67.4843 158 81.1714
24 14.8745 69  41.3271 114 629055 159  75.2065 24 16.0004 69 445219 114  67.9160 159 81.3244
25  15.4865 70  41.8693 115 63.3031 160  75.3466 25  16.6591 70  45.1081 115 68.3484 160 81.4775
26  16.1063 71 424201 116 63.6848 161  75.4693 26 17.3261 71  45.7036 116  68.7636 161 81.6116
27  16.7121 72 42.9566 117 64.0670 162 75.5921 27  17.9781 72 46.2837 117  69.1796 162  81.7457
28  17.3256 73 43,5017 118 64.4500 163  75.7150 28  18.6385 73 46.8732 118  69.5963 163 81.8800
29  17.9324 74 44.0400 119 64.8169 164 75.8203 29  19.2918 74 47.4555 119  69.9956 164  81.9951
30 18.5470 75 445794 120 65.1843 165 75.9257 30 19.9534 75  48.0389 120 70.3956 165 82.1103
31  19.1550 76 45.1042 121 65.5440 166 76.0224 31  20.6079 76  48.6067 121 70.7871 166  82.2159
32 19.7635 77  45.6377 122  65.9043 167 76.1191 32 21.2631 77  49.1840 122 71.1794 167 82.3216
33  20.3726 78  46.1644 123 66.2568 168  76.1983 33  21.9190 78  49.7540 123  71.5632 168 82.4082
34 20.9823 79  46.6843 124 66.6014 169 76.2775 34 225755 79  50.3167 124 71.9385 169  82.4947
35  21.5853 80 47.2130 125 66.9465 170 76.3479 35  23.2250 80  50.8889 125 72.3144 170 82.5717
36  22.1890 81 47.7270 126 67.2838 171  76.4096 36  23.8752 81 51.4454 126 72.6817 171 82.6390
37  22.7934 82  48.2419 127 67.6131 172 76.4712 37 245261 82  52.0030 127 73.0404 172 82.7064
38  23.3984 83  48.7578 128 67.9429 173 76.5153 38  25.1778 83  52.5617 128  73.3998 173  82.7546
39  23.9968 84  49.2747 129  68.2562 174 76.5593 39  25.8225 84  53.1215 129 73.7412 174  82.8028
40  24.5950 85  49.7689 130 68.5785 175 76.5946 40  26.4679 85  53.6569 130 74.0924 175 82.8413
41  25.1956 86  50.2719 131  68.8927 176  76.6211 41 27.1142 86  54.2019 131  74.4349 176  82.8702
42 25.7960 87  50.7759 132 69.1904 177 76.6475 42 27.7613 87  54.7479 132 747594 177 82.8991
43 26.3901 88  51.2729 133 69.4885 178 76.6651 43 28.4014 88  55.2865 133  75.0843 178 82.9184
44 26.9847 89 51.7708 134 69.7870 179 76.6742 44 29.0423 89  55.8262 134  75.4098 179  82.9280
45  27.5728 90  52.2617 135 70.0688 180 76.6828 45  29.6762 90 56.3584 135 75.7170 180 82.9377
145 keV 150 keV
0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG
1 0.7159 46 32.5506 91 61.1952 136 81.9732 1 0.7661 46  34.8646 91 65.6851 136 88.1841
2 1.4318 47  33.2342 92 61.7639 137 82.2984 2 1.5323 47  35.5981 92  66.2992 137 88.5374
3 2.1561 48  33.9189 93 62.3245 138 82.6140 3 2.3073 48  36.3329 93  66.9045 138 88.8802
4 2.8721 49  34.5961 94  62.8863 139  82.9299 4 3.0737 49  37.0596 94  67.5112 139  89.2236
5 3.5883 50  35.2829 95  63.4399 140 83.2362 5 3.8401 50  37.7969 95  68.1092 140 89.5564
6 4.3046 51  35.9623 96  63.9947 141  83.5428 6 4.6067 51  38.5262 96  68.7085 141  89.8896
7 5.0211 52  36.6428 97  64.5507 142  83.8396 7 5.3735 52  39.2567 97  69.3093 142 90.2123
8 5.7378 53  37.3158 98  65.0890 143 84.1266 8 6.1405 53  39.9794 98  69.8909 143 90.5243

J. Phys. Chem. Ref. Data, Vol. 33, No. 3, 2004



666

RAO ET AL.

TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued
145 keV 150 keV

0 AG 0 AG 0 AG 0 AG 0 AG 0 AG 0 AG 0 AG

9 6.4629 54  37.9899 99 65.6284 144  84.4037 9 6.9165 54  40.7033 99  70.4740 144  90.8255
10 7.1800 55 ~ 38.6566 100 66.1595 145 84.6812 10 7.6840 55  41.4193 100 71.0480 145 91.1272
11 7.8891 56 39.3330 101 66.6917 146  84.9487 11 8.4430 56  42.1459 101 71.6234 146 91.4180
12 8.6068 57  40.0020 102 67.2155 147  85.2062 12 9.2112 57  42.8645 102 72.1898 147  91.6981
13 9.3248 58  40.6635 103 67.7404 148  85.4538 13 9.9797 58  43.5752 103 72.7575 148  91.9673
14 10.0348 59  41.3261 104 68.2568 149 85.7016 14  10.7394 59  44.2872 104 73.3161 149 92.2368
15  10.7535 60 41,9900 105 68.7648 150 85.9393 15 11.5092 60  45.0007 105 73.8655 150 92.4954
16 11.4726 61 42.6463 106 69.2738 151 86.1670 16  12.2788 61  45.7061 106  74.4162 151 92.7431
17 12.1838 62  43.3039 107  69.7742 152  86.3845 17 13.0402 62  46.4129 107  74.9577 152  92.9797
18  12.8955 63  43.9539 108 70.2756 153  86.6126 18  13.8020 63  47.1117 108 75.5004 153  93.2279
19  13.6076 64  44.6139 109 70.7684 154  86.8099 19  14.5645 64 47.8214 109 76.0339 154  93.4425
20  14.3202 65  45.2664 110 71.2526 155  87.0177 20  15.3274 65  48.5230 110  76.5580 155 93.6686
21  15.0333 66  45.9113 111 71.7377 156  87.2048 21  16.0910 66  49.2166 111 77.0832 156 93.8723
22 16.3449 67  46.5574 112 72.2141 157  87.3922 22 17.4955 67  49.9117 112 77.5991 157 94.0762
23 16.4529 68  47.2049 113 72.6816 158 87.5693 23 17.6111 68  50.6082 113 78.1055 158 94.2689
24 17.1677 69  47.8447 114  73.1501 159 87.7361 24 18.3766 69  51.2966 114  78.6130 159  94.4505
25 17.8748 70  48.4769 115 73.6196 160 87.9031 25  19.1339 70  51.9769 115  79.1215 160 94.6322
26 18.5909 71 49.1192 116 74.0703 161 88.0492 26 19.9009 71  52.6683 116  79.6099 161 94.7913
27  19.2910 72 49.7450 117 745219 162 88.1955 27  20.6507 72 53.3419 117  80.0993 162  94.9506
28  20.0000 73 50.3810 118 749744 163 88.3419 28  21.4103 73 54.0266 118 80.5898 163  95.1099
29  20.7015 74 51.0093 119  75.4081 164  88.4675 29  22.1617 74 54.7031 119  81.0598 164  95.2466
30 21.4120 75 51.6389 120 75.8425 165 88.5931 30 22.9229 75  55.3812 120 81.5308 165 95.3834
31 22.1149 76 522518 121 76.2679 166 88.7083 31  23.6759 76  56.0413 121 81.9920 166  95.5088
32  22.8185 77 528750 122 76.6941 167 88.8236 32 24.4299 77  56.7126 122 82.4542 167 95.6341
33  23.5230 78 534905 123 17111 168 88.9180 33  25.1848 78  57.3756 123  82.9065 168 95.7316
34 24.2282 79  54.9081 124 775189 169 89.0124 34 25.9406 79 58.0304 124  83.3488 169  95.8397
35  24.9259 80 54.7161 125 77.9275 170 89.0963 35  26.6883 80 58.6964 125 83.7921 170 95.9314
36  25.6245 81  55.3172 126 78.3268 171  89.1698 36  27.4370 81  59.3443 126  84.2253 171  96.0114
37  26.3238 82 559196 127 78.7168 172 89.2434 37  28.1868 82  59.9936 127  84.6485 172 96.0919
38  27.0241 83  56.5232 128 79.1075 173  89.2959 38  28.9375 83  60.6445 128 85.0725 173  96.1486
39  27.7169 84  57.1281 129 79.4788 174 89.3484 39  29.6802 84  61.2968 129 854754 174 96.2059
40  28.4106 85 57.7068 130 79.8607 175  89.3905 40  30.4240 85  61.9209 130 85.8900 175 96.2517
41 29.1052 86  58.2958 131  80.2332 176  89.4420 41 31.1689 86  62.5563 131 86.2945 176  96.2860
42 29.8008 87  58.8862 132  80.5862 177  89.4536 42  31.9148 87  63.1931 132 86.6777 177  96.3203
43 30.4886 88 59.4685 133  80.9397 178  89.4746 43  32.6528 88  63.8215 133 87.0616 178  96.3433
44 31.1779 89  60.0521 134 81.2938 179 89.4851 44 33.3920 89  64.4513 134 87.4461 179  96.3547
45  31.8595 90  60.6277 135 81.6282 180 89.4956 45  34.1231 90  65.0725 135 87.8093 180 96.3662

155 keV 160 keV

0 AG 0 AG 0 AG 0 AG 0 AG 0 AG 0 AG 0 AG

1 0.8180 46  37.2613 91 70.3557 136 94.6744 1 0.8717 46 39.7412 91 75.2101 136 101.4522
2 1.6361 47  38.0467 92 710174 137 95.0576 2 1.7434 47  40.5804 92  75.9218 137 101.8672
3 2.4637 48  38.8335 93 71.6698 138 95.4294 3 2.6253 48  41.4212 93  76.6237 138 102.2699
4 3.2820 49  39.6118 94  72.3238 139 95.8019 4 3.4972 49  42.2531 94  77.3274 139 102.6734
5 4.1004 50  40.4014 95 72,9684 140 96.1629 5 4.3693 50  43.0972 95  78.0212 140 103.0645
6 4.9190 51  41.1827 96  73.6147 141  96.5245 6 5.2416 51  43.9324 96 78.7169 141 103.4562
7 5.7378 52  41.9654 97  74.2626 142 96.8747 7 6.1141 52 447693 97  79.4143 142 103.8356
8 6.5569 53  42.7396 98  74.8900 143 97.2132 8 6.9869 53 455973 98  80.0899 143 104.2024
9 7.3856 54  43.5154 99  75.5189 144  97.5402 9 7.8701 54  46.4270 99 80.7672 144 104.5568
10 8.2052 55 442827 100 76.1383 145 97.8676 10 8.7435 55  47.2477 100 814344 145 104.9117
11 9.0158 56  45.0616 101  76.7592 146  98.1834 11 9.6073 56  48.0809 101  82.1032 146 105.2539
12 9.8361 57 458320 102 77.3705 147  98.4874 12 10.4816 57  48.9052 102 82.7619 147 105.5835
13 10.6569 58  46.5939 103  77.9833 148 98.7797 13 11.3564 58  49.7205 103  83.4222 148 105.9004
14  11.4686 59 47.3574 104 78.5864 149 99.0724 14 12.2216 59  50.5376 104 84.0722 149 106.2177
15  12.2903 60 48.1225 105 79.1797 150 99.3532 15  13.0974 60  51.3565 105 84.7118 150 106.5222
16 13.1125 61  48.8791 106 79.7744 151  99.6222 16  13.9737 61  52.1665 106  85.3530 151 106.8139
17 13.9258 62  49.6374 107 80.3593 152 99.8792 17 14.8407 62  52.9783 107  85.9837 152 107.0927
18  14.7396 63  50.3871 108 80.9456 153 100.1482 18  15.7082 63  53.7811 108 86.6159 153 107.3851
19  15.5541 64 51.1486 109 81.5219 154 100.3813 19  16.5765 64  54.5966 109 87.2376 154 107.6379
20  16.3692 65 51.9016 110 82.0883 155 100.6275 20  17.4455 65  55.4032 110 87.8486 155 107.9044
21 17.1849 66  52.6460 111 82.6560 156 100.8487 21  18.3152 66  56.2007 111  88.4612 156 108.1445
22  18.6856 67  53.3921 112 83.2136 157 101.0708 22 19.9152 67  57.0001 112 89.0629 157 108.3848
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COMPTON AND GEOMETRICAL ENERGY BROADENING 667
TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued
155 keV 160 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG
23 18.8091 68  54.1399 113  83.7611 158 101.2791 23 20.0470 68 57.8014 113  89.6538 158 108.6122
24 19.6271 69 54.8791 114  84.3098 159 101.4772 24 20.9193 69  58.5937 114  90.2462 159 108.8261
25  20.4364 70  55.6097 115 84.8598 160 101.6722 25  21.7823 70  59.3768 115 90.8399 160 109.0404
26 21.2560 71  56.3523 116  85.3880 161 101.8470 26  22.6564 71 60.1729 116  91.4103 161 109.2281
27  22.0574 72 57.0759 117  85.9174 162 102.0202 27 23.5112 72 60.9488 117 91.9821 162 109.4159
28  22.8693 73  57.8116 118  86.4480 163 102.1931 28 243771 73 61.7377 118  92.5552 162 109.6039
29  23.6724 74  58.5386 119 86.9566 164 102.3422 29  25.2339 74 62.5175 119  93.1047 164 109.7651
30  24.4862 75  59.2673 120 87.4664 165 102.4914 30  26.1020 75  63.2992 120 93.6554 165 109.9265
31  25.2913 76  59.9769 121 87.9656 166 102.6276 31  26.9610 76  64.0605 121 94.1949 166 110.0745
32  26.0974 77  60.6986 122  88.4658 167 102.7639 32 27.8211 77  64.8349 122 94.7356 167 110.2227
33  26.9045 78 61.4115 123  88.9555 168 102.8756 33  28.6823 78  65.6000 123 95.2649 168 110.3439
34 27.7127 79 62.1156 124  89.4345 169 102.9874 34  29.5448 79  66.3558 124  95.7827 169 110.4653
35 285124 80  62.8319 125 89.9145 170 103.0868 35  30.3983 80  67.1249 125 96.3017 170 110.5732
36  29.3131 81  63.5289 126 90.3837 171 103.1738 36  31.2530 81  67.8733 126  96.8091 171 110.6677
37 30.1151 82  64.2275 127  90.8422 172 103.2608 37  32.1090 82  68.6235 127  97.3049 172 110.7622
38 30.9181 83  64.9278 128 91.3015 173 103.3230 38 32,9663 83  69.3758 128 97.8017 173 110.8297
39  31.7127 84  65.6299 129 91.7381 174 103.3852 39  33.8147 84  70.1299 129 98.2741 174 110.8972
40  32.5085 85  66.3016 130 92.1874 175 103.4350 40  34.6644 85  70.8517 130 98.7602 175 110.9513
41  33.3055 86  66.9857 131 92.6257 176 103.4724 41  35.5155 86  71.5868 131 99.2345 176 110.9918
42 34.1038 87 67.6714 132 93.0411 177 103.5097 42 36.3681 87  72.3238 132 99.6840 177 111.0324
43  34.8937 88  68.3481 133  93.4573 178 103.5346 43 37.2117 88  73.0513 133 100.1345 178 111.0594
44  35.6848 89  69.0265 134  93.8742 179 103.5471 44 38.0568 89  73.7806 134 100.5858 179 111.0730
45  36.4675 90  69.6957 135 94.2680 180 103.5595 45 38.8930 90  74.5002 135 101.0122 180 111.0865

165 keV 170 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG

1 0.9270 46 42.3046 91 80.2515 136 108.5261 1 0.9840 46 44.9521 91 85.4835 136 115.9053

2 1.8541 47  43.1997 92 81.0159 137 108.9749 2 1.9682 47  45.9052 92  86.3031 137 116.3899

3 2.7919 48  44.0967 93 81.7698 138 109.4104 3 2.9637 48  46.8603 93 87.1116 138 116.8604

4 3.7192 49 44,9842 94  82.5258 139 109.8468 4 3.9481 49  47.8055 94  87.9226 139 117.3317

5 4.6467 50  45.8848 95 83.2712 140 110.2699 5 4.9327 50  48.7648 95  88.7223 140 117.7888

6 5.5744 51  46.7761 96 84.0188 141 110.6937 6 5.9175 51  49.7142 96  89.5245 141 118.2468

7 6.5024 52  47.6692 97 84.7684 142 111.1042 7 6.9026 52  50.6658 97  90.3290 142 118.6904

8 7.4307 53  48.5530 98  85.4947 143 111.2012 8 7.8881 53  51.6075 98 91.1086 143 119.1195

9 8.3700 54  49.4387 99  86.2229 144 111.8847 9 8.8853 54 525514 99  91.8904 144 119.5344
10 9.2990 55  50.3150 100 86.9404 145 112.2688 10 9.8716 55  53.4854 100 92.6608 145 119.9492
11 10.2176 56  51.2047 101  87.6598 146 112.6393 11 10.8471 56  54.4338 101  93.4335 146 120.3498
12 11.1477 57  52.0850 102  88.3683 147 112.9961 12 11.8344 57  55.3724 102  94.1945 147 120.7356
13 12.0782 58  52.9559 103  89.0788 148 113.3392 13 12.8224 58  56.3010 103 94.9578 148 121.1065
14 12.9986 59  53.8288 104  89.7782 149 113.6828 14 13.7996 59  57.2319 104 95.7194 149 121.4781
15 13.9302 60  54.7037 105 90.4666 150 114.0125 15  14.7889 60  58.1651 105 96.4492 150 121.8348
16 14.8625 61  55.5692 106  91.1568 151 114.3284 16  15.7789 61  59.0884 106  97.1911 151 122.1764
17 15.7848 62  56.4368 107 91.8358 152 114.6303 17 16.7580 62  60.0141 107 97.9211 152 122.5032
18 16.7079 63  57.2949 108 92.5167 153 114.9470 18  17.7386 63  60.9297 108 98.6532 153 122.8457
19 17.6317 64  58.1668 109 93.1862 154 115.2209 19  18.7198 64  61.8602 109 99.3733 154 123.1422
20  18.5563 65  59.0291 110 93.8444 155 115.5096 20  19.7018 65  62.7807 110 100.0813 155 123.4543
21 19.4818 66  59.8820 111 94.5043 156 115.7697 21 20.6849 66  63.6912 111 100.7912 156 123.7358
22 21.1846 67  60.7369 112 95.1527 157 116.0301 22 22.4936 67  64.6041 112 101.4889 157 124.0176
23 21.3248 68  61.5941 113 95.7895 158 116.2763 23 22.6426 68  65.5195 113 102.1742 158 124.2841
24 22.2532 69  62.4417 114  96.4279 159 116.5083 24 23.6289 69  66.4248 114 102.8614 159 124.5352
25  23.1718 70  63.2797 115 97.0681 160 116.7405 25  24.6048 70  67.3200 115 103.5505 160 124.7865
26 24.1022 71 64.1317 116  97.6831 161 116.9439 26 25.5930 71  68.2303 116 104.2127 161 125.0067
27  25.0121 72 64.9621 117  98.2996 162 117.1475 27  26.5603 72 69.1178 117 104.8766 162 125.2271
28  25.9340 73  65.8067 118  98.9177 163 117.3512 28  27.5400 73 70.0204 118 105.5424 163 125.4477
29  26.8462 74  66.6416 119  99.5105 164 117.5260 29  28.5095 74 70.9129 119 106.1809 164 125.6369
30 27.7705 75  67.4787 120 100.1047 165 117.7010 30 29.4918 75  71.8079 120 106.8214 165 125.8263
31  28.6852 76  68.2941 121 100.6868 166 117.8614 31  30.4641 76 72.6798 121 107.4483 166 126.0001
32 29.6011 77 69.1237 122 101.2702 167 118.0220 32  31.4378 77  73.5670 122 108.0771 167 126.1743
33 30.5184 78  69.9434 123 101.8415 168 118.1535 33  32.4130 78  74.4439 123 108.6929 168 126.3163
34  31.4371 79  70.7533 124 102.4005 169 118.2851 34  33.3897 79  75.3104 124 109.2955 169 126.4588
35  32.3462 80 71.5776 125 102.9609 170 118.4021 35  34.3564 80  76.1924 125 109.8997 170 126.5855
36  33.2568 81  72.3798 126 103.5088 171 118.5045 36  35.3247 81  77.0509 126 110.4905 171 126.6964
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TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

165 keV 170 keV
[4 AG [4 AG [4 AG AG AG 0 AG 0 AG [4 AG
37 34.1688 82 73.1841 127 104.0442 172 118.6070 37 36.2947 82 77.9119 127 111.0682 172 126.8074
38 35.0823 83  73.9907 128 104.5809 173 118.6802 38  37.2663 83 78.7755 128 111.6469 173 126.8867
39 35.9863 84  74.7996 129 105.0911 174 118.7534 39  38.2280 84 79.6416 129 112.1974 174 126.9662
40  36.8919 85  75.5738 130 105.6163 175 118.8120 40  39.1914 85  80.4707 130 112.7641 175 127.0295
41 37.7991 86  76.3624 131 106.1289 176 118.8560 41  40.1567 86  81.3155 131 113.3172 176 127.0772
42 38.7079 87 77.1533 132 106.6147 177 118.9000 42 41.1238 87  82.1627 132 113.8415 177 127.1248
43 39.6073 88  77.9339 133 107.1015 178 118.9293 43 42.0809 88  82.9992 133 114.3671 178 127.1566
44 40.5084 89 78.7162 134 107.5894 179 118.9440 44 43.0400 89  83.8382 134 114.8938 179 127.1724
45  41.4000 90  79.4893 135 108.0503 180 118.9586 45  43.9891 90  84.6663 135 115.3914 180 127.1883
175 keV 180 keV
[4 AG [4 AG [4 AG AG AG 0 AG 0 AG [4 AG
1 1.0428 46 47.6841 91  90.9096 136 123.5993 1 1.1032 46 50.5012 91 96.5336 136 131.6184
2 2.0856 47  48.6972 92 91.7872 137 124.1221 2 2.206 47  51.5765 92 97.4721 137 132.1818
3 3.1406 48  49.7126 93 92.6531 138 124.6296 3 3.3221 48  52.6543 93  98.3982 138 132.7288
4 4.1838 49  50.7176 94  93.5217 139 125.1383 4 4.4263 49 53.7213 94  99.3274 139 133.2771
5 5.2271 50 51.7377 95 94.3786 140 125.6315 5 5.5302 50  54.8044 95 100.2443 140 133.8088
6 6.2708 51  52.7475 96  95.2381 141 126.1258 6 6.6344 51 55.8767 96 101.1641 141 134.3418
7 7.3148 52 53.7597 97  96.1004 142 126.6046 7 7.7389 52 56.9517 97 102.0870 142 134.8580
8 8.3592 53 54.7615 98  96.9360 143 127.0678 8 8.8440 53  58.0159 98 102.9816 143 135.3576
9 9.4160 54  55.7658 99  97.7742 144 127.5154 9 9.9622 54  59.0828 99 103.8792 144 135.8403
10 10.4613 55  56.7597 100 98.6003 145 127.9637 10 11.0682 55 60.1389 100 104.7639 145 136.3239
11 11.4952 56  57.7691 101 99.4290 146 128.3963 11 12.1622 56 61.2115 101 105.6516 146 136.7906
12 12.5417 57 58.7681 102 100.2455 147 128.8130 12 13.2696 57 62.2733 102 106.5262 147 137.2401
13 13.5889 58  59.7567 103 101.0644 148 129.2137 13 14.3777 58 63.3242 103 107.4038 148 137.6725
14 14.6247 59 60.7479 104 101.8709 149 129.6151 14 15.4739 59 64.3781 104 108.2682 149 138.1057
15 15.6734 60 61.7418 105 102.6649 150 130.0004 15 16.5837 60 65.4348 105 109.1193 150 138.5215
16 16.7229 61 62.7252 106 103.4614 151 130.3695 16 17.6945 61 66.4807 106 109.9732 151 138.9200
17 17.7612 62 63.7112 107 104.2451 152 130.7224 17 18.7934 62 67.5295 107 110.8137 152 139.3009
18 18.8005 63  64.6868 108 105.0313 153 131.0927 18 19.8934 63 68.5674 108 111.6569 153 139.7007
19 19.8407 64  65.6783 109 105.8047 154 131.4130 19  20.9946 64 69.6224 109 112.4865 154 140.0465
20  20.8820 65  66.6593 110 106.5652 155 131.7506 20  22.0968 65 70.6664 110 113.3025 155 140.4110
21 21.9244 66  67.6298 111 107.3279 156 132.0548 21 23.2003 66 71.6994 111 114.1210 156 140.7395
22 23.8425 67 68.6031 112 108.0777 157 132.3595 22 25.2311 67 72.7355 112 114.9257 157 141.0686
23 24.0005 68  69.5792 113 108.8142 158 132.6476 23  25.3984 68 73.7747 113 115.7164 158 141.3797
24 25.0464 69 70.5446 114 109.5530 159 132.9190 24 26.5059 69 74.8029 114 116.5096 159 141.6729
25 26.0816 70  71.4995 115 110.2938 160 133.1908 25  27.6021 70 75.8198 115 117.3052 160 141.9665
26 27.1302 71 72.4706 116 111.0059 161 133.4289 26 28.7126 71 76.8543 116 118.0700 161 142.2237
27 28.1559 72 73.4175 117 111.7200 162 133.6672 27 29.7989 72 77.8632 117 118.8372 162 142.4811
28 29.1952 73 74.3808 118 112.4361 163 133.9058 28  30.8997 73 78.8898 118 119.6066 163 142.7389
29 30.2237 74 75.3333 119 113.1231 164 134.1104 29  31.9892 74 79.9050 119 120.3448 164 142.9600
30 31.2661 75  76.2888 120 113.8119 165 134.3153 30  33.0933 75  80.9236 120 121.0852 165 143.1813
31 32.2978 76 77.2197 121 114.4870 166 134.5032 31 34.1865 76  81.9162 121 121.8108 166 143.3844
32 33.3311 77 78.1672 122 115.1638 167 134.6913 32 35.2814 77  82.9266 122 122.5386 167 143.5877
33 34.3661 78  79.1038 123 115.8268 168 134.8453 33  36.3781 78  83.9255 123 123.2515 168 143.7541
34 35.4029 79 80.0295 124 116.4757 169 134.9994 34  37.4768 79  84.9130 124 123.9494 169 143.9207
35 36.4291 80  80.9718 125 117.1263 170 135.1365 35  38.5644 80  85.9185 125 124.6492 170 144.0688
36 37.4571 81 81.8893 126 117.7627 171 135.2565 36  39.6541 81  86.8976 126 125.3339 171 144.1985
37 38.4869 82 82.8096 127 118.3848 172 135.3766 37  40.7458 82  87.8799 127 126.0033 172 144.3283
38 39.5187 83  83.7327 128 119.0084 173 135.4624 38  41.8397 83  88.8654 128 126.6745 173 144.4210
39  40.5400 84  84.6588 129 119.6016 174 135.5482 39  42.9226 84  89.8542 129 127.3130 174 144.5138
40  41.5633 85  85.5455 130 120.2124 175 135.6169 40  44.0077 85  90.8012 130 127.9704 175 144.5880
41  42.5880 86  86.4490 131 120.8085 176 135.6684 41  45.0951 86  91.7664 131 128.6123 176 144.6437
42  43.6159 87 87.3554 132 121.3738 177 135.7200 42  46.1848 87  92.7347 132 129.2210 177 144.6995
43  44.6329 88  88.2505 133 121.9404 178 135.7543 43  47.2636 88 93.6911 133 129.8312 178 144.7366
44 45.6520 89 89.1484 134 122.5083 179 135.7715 44 48.3448 89  94.6507 134 130.4430 179 144.7552
45  46.6606 90  90.0348 135 123.0450 180 135.7887 45  49.4151 90  95.5983 135 131.0212 180 144.7738
185 keV 190 keV
[4 AG [4 AG [4 AG AG AG 0 AG 0 AG [4 AG
1 1.1654 46  53.40392 91 102.3595 136 139.9735 1 1.2292 46 56.3927 91 108.3914 136 148.6763
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COMPTON AND GEOMETRICAL ENERGY BROADENING 669
TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued
185 keV 190 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG

2 2.3308 47 545434 92 103.3618 137 140.5801 2 2.4585 47  57.5987 92 109.4607 137 149.3287

3 3.5098 48  55.6859 93 104.3512 138 141.1690 3 3.7021 48  58.8080 93 110.5164 138 149.9623

4 4.6757 49  56.8170 94 105.3440 139 141.7594 4 4.9319 49  60.0054 94 111.5760 139 150.5975

5 5.8418 50  57.9653 95 106.3238 140 142.3322 5 6.1619 50 61.2213 95 112.6219 140 151.2138

6 7.0082 51  59.1024 96 107.3072 141 142.9062 6 7.3923 51  62.4254 96 113.6716 141 151.8316

7 8.1751 52  60.2425 97 108.2937 142 143.4624 7 8.6232 52  63.6330 97 114.7253 142 152.4303

8 9.3424 53  61.3713 98 109.2503 143 144.0006 8 9.8546 53  64.8287 98 115.7471 143 153.0097

9 10.5238 54  62.5032 99 110.2102 144 144.5207 9 11.1008 54  66.0278 99 116.7726 144 153.5697
10 11.6923 55  63.6237 100 111.1566 145 145.0420 10 12.3335 55  67.2151 100 117.7839 145 154.1309
11 12.8481 56  64.7620 101 112.1063 146 145.5449 11 13.5529 56  68.4215 101 118.7989 146 154.6726
12 14.0181 57  65.8889 102 113.0423 147 146.0295 12 14.7873 57  69.6160 102 119.7994 147 155.1945
13 15.1889 58  67.0045 103 113.9815 148 146.4957 13 16.0225 58  70.7986 103 120.8036 148 155.6966
14 16.3472 59  68.1233 104 114.9069 149 146.9627 14 17.2446 59  71.9849 104 121.7932 149 156.1997
15 17.5199 60  69.2455 105 115.8182 150 147.4111 15  18.4820 60  73.1749 105 122.7679 150 156.6828
16 18.6937 61  70.3562 106 116.7327 151 147.8408 16  19.7206 61  74.3529 106 123.7462 151 157.1458
17 19.8551 62  71.4703 107 117.6330 152 148.2517 17  20.9461 62  75.5348 107 124.7096 152 157.5886
18  21.0176 63  72.5729 108 118.5363 153 148.6828 18  22.1729 63  76.7046 108 125.6763 153 158.0533
19 221814 64  73.6939 109 119.4253 154 149.0558 19 23.4011 64  77.8942 109 126.6280 154 158.4553
20  23.3464 65  74.8034 110 120.2998 155 149.4491 20  24.6308 65  79.0718 110 127.5642 155 158.8792
21 245129 66  75.9014 111 121.1772 156 149.8036 21  25.8620 66  80.2374 111 128.5038 156 159.2614
22 26.6596 67  77.0028 112 122.0400 157 150.1586 22  28.1281 67  81.4068 112 129.4278 157 159.6441
23 26.8365 68  78.1078 113 122.8879 158 150.4943 23 28.3149 68  82.5803 113 130.3361 158 160.0061
24 28.0075 69  79.2012 114 123.7386 159 150.8107 24 29.5511 69  83.7416 114 131.2476 159 160.3473
25  29.1664 70  80.2829 115 1245921 160 151.1276 25  30.7747 70  84.8907 115 132.1622 160 160.6890
26 30.3407 71  81.3835 116 125.4126 161 151.4051 26 32.0146 71  86.0601 116 133.0418 161 160.9884
27  31.4894 72 82.4570 117 126.2358 162 151.6830 27 33.2277 72 87.2009 117 133.9243 162 161.2881
28  32.6536 73 83.5495 118 127.0617 163 151.9613 28 344571 73 88.3621 118 134.8098 163 161.5882
29  33.8060 74 84.6302 119 127.8541 164 152.2000 29  35.6742 74 89.5110 119 135.6597 164 161.8457
30  34.9740 75  85.7145 120 128.6491 165 152.4390 30  36.9080 75  90.6640 120 136.5123 165 162.1035
31  36.1303 76  86.7714 121 129.4283 166 152.6582 31  38.1294 76  91.7880 121 137.3483 166 162.3400
32  37.2886 77  87.8475 122 130.2100 167 152.8777 32  39.3532 77  92.9326 122 138.1870 167 162.5768
33  38.4491 78  88.9116 123 130.9758 168 153.0574 33  40.5793 78  94.0648 123 139.0089 168 162.7707
34  39.6117 79  89.9637 124 131.7256 169 153.2372 34  41.8078 79  95.1843 124 139.8137 169 162.9647
35  40.7627 80  91.0351 125 132.4776 170 153.3972 35  43.0242 80  96.3246 125 140.6211 170 163.1373
36  41.9160 81  92.0787 126 133.2135 171 153.5373 36  44.2431 81  97.4355 126 141.4113 171 163.2885
37  43.0716 82  93.1258 127 133.9331 172 153.6774 37  45.4646 82  98.5504 127 142.1840 172 163.4397
38  44.2297 83  94.1766 128 134.6547 173 153.7776 38  46.6888 83  99.6694 128 142.9591 173 163.5478
39  45.3762 84 95.2311 129 135.3412 174 153.8777 39  47.9010 84 100.7926 129 143.6967 174 163.6559
40  46.5251 85 96.2411 130 136.0483 175 153.9579 40  49.1159 85 101.8687 130 144.4564 175 163.7424
41  47.6767 86  97.2708 131 136.7387 176 154.0181 41  50.3337 86 102.9658 131 145.1984 176 163.8074
42 48.8308 87  98.3040 132 137.3935 177 154.0783 42  51.5544 87 104.0671 132 145.9022 177 163.8723
43  49.9736 88  99.3247 133 138.0501 178 154.1184 43  52.7631 88 105.1551 133 146.6080 178 163.9156
44  51.1190 89 100.3491 134 138.7084 179 154.1384 44  53.9749 89 106.2473 134 147.3158 179 163.9373
45  52.2529 90 101.3607 135 139.3307 180 154.1585 45  55.1747 90 107.3261 135 147.9850 180 163.9589

195 keV 200 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG

1 1.2947 46 59.4681 91 114.6336 136 157.7388 1 1.3620 46  62.6308 91 121.0908 136 167.1743
2 2.5896 47  60.7429 92 115.7732 137 158.4400 2 2.7241 47  63.9766 92 122.3040 137 167.9274
3 3.8996 48  62.0213 93 116.8985 138 159.1211 3 4.1021 48  65.3264 93 123.5023 138 168.6590
4 5.1949 49  63.2873 94 118.0282 139 159.8041 4 5.4648 49  66.6633 94 124.7056 139 169.3927
5 6.4906 50 64.5731 95 119.1435 140 160.4667 5 6.8278 50  68.0213 95 125.8937 140 170.1047
6 7.7866 51  65.8466 96 120.2631 141 161.1311 6 8.1912 51  69.3665 96 127.0867 141 170.8187
7 9.0832 52  67.1238 97 121.3872 142 161.7750 7 9.5553 52  70.7160 97 128.2847 142 171.5108
8  10.3805 53  68.3888 98 122.4774 143 162.3982 8 10.9200 53  72.0526 98 129.4469 143 172.1807
9 11.6933 54  69.6577 99 123.5719 144 163.0007 9 12.3012 54  73.3936 99 130.6139 144 172.8284
10  12.9920 55  70.9141 100 124.6514 145 163.6046 10 13.6675 55  74.7217 100 131.7651 145 173.4777
11 14.2765 56  72.1910 101 125.7351 146 164.1875 11 15.0191 56  76.0716 101 132.9211 146 174.1046
12 15.5770 57  73.4555 102 126.8035 147 164.7492 12 16.3874 57  77.4086 102 134.0610 147 174.7087
13 16.8785 58  74.7076 103 127.8761 148 165.2896 13 17.7569 58  78.7328 103 135.2056 148 175.2901
14  18.1662 59  75.9639 104 128.9333 149 165.8312 14 19.1119 59  80.0616 104 136.3340 149 175.8727
15 19.4700 60  77.2243 105 129.9749 150 166.3514 15  20.4839 60  81.3950 105 137.4460 150 176.4323
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TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

195 keV 200 keV

[4 AG [4 AG [4 AG AG AG 0 AG 0 AG 0 AG

16 20.7751 61 78.4722 106 131.0205 151 166.8499 16 21.8574 61 82.7155 106 138.5624 151 176.9688
17 22.0666 62 79.7244 107 132.0502 152 167.3267 17 23.2166 62 84.0406 107 139.6622 152 177.4818
18 23.3595 63 80.9641 108 133.0839 153 167.8272 18 24.5774 63 85.3528 108 140.7665 153 178.0205
19 24.6540 64 82.2249 109 134.1016 154 168.2602 19 25.9398 64 86.6876 109 141.8538 154 178.4866
20 25.9500 65 83.4733 110 135.1003 155 168.7168 20 27.3041 65 88.0094 110 142.9240 155 178.9781
21 27.2477 66 84.7091 111 136.1082 156 169.1285 21 28.6702 66 89.3182 111 143.9984 156 179.4213
22 29.6367 67 85.9493 112 137.0969 157 169.5408 22 31.1853 67 90.6319 112 145.0555 157 179.8653
23 29.8335 68 87.1939 113 138.0691 158 169.9309 23 31.3925 68 91.9505 113 146.0951 158 180.2853
24 31.1368 69 88.4259 114 139.0447 159 170.2985 24 32.7648 69 93.2561 114 147.1386 159 180.6813
25 32.4270 70 89.6452 115 140.0240 160 170.6668 25 34.1234 70 94.5483 115 148.1862 160 181.0778
26 33.7345 71 90.8861 116 140.9659 161 170.9894 26 35.5003 71 95.8638 116 149.1940 161 181.4253
27 35.0137 72 92.0971 117 141.9111 162 171.3124 27 36.8476 72 97.1478 117 150.2056 162 181.7733
28 36.3103 73 93.3298 118 142.8598 163 171.6359 28 38.2133 73 98.4551 118 151.2210 163 182.1217
29 37.5940 74 94.5498 119 143.7704 164 171.9135 29 39.5656 74 99.7491 119 152.1959 164 182.4208
30 38.8954 75 95.7744 120 144.6842 165 172.1914 30 40.9366 75 101.0480 120 153.1744 165 182.7201
31 40.1840 76 96.9684 121 145.5802 166 172.4464 31 42.2942 76 102.3153 121 154.1341 166 182.9949
32 41.4751 77 98.1845 122 146.4794 167 172.7017 32 43.6547 77 103.6061 122 155.0973 167 183.2699
33 42.7688 78 99.3876 123 147.3607 168 172.9107 33 45.0180 78 104.8832 123 156.0415 168 183.4952
34 44,0652 79 100.5774 124 148.2238 169 173.1199 34 46.3844 79 106.1466 124 156.9665 169 183.7207
35 45.3490 80 101.7899 125 149.0899 170 173.3061 35 47.7375 80 107.4341 125 157.8947 170 183.9212
36 46.6356 81 102.9711 126 149.9376 171 173.4690 36 49.0938 81 108.6888 126 158.8035 171 184.0969
37 47.9250 82 104.1569 127 150.7668 172 173.6321 37 50.4532 82 109.9485 127 159.6925 172 184.2726
38 49.2175 83 105.3472 128 151.5987 173 173.7487 38 51.8160 83 111.2135 128 160.5846 173 184.3983
39 50.4974 84 106.5423 129 152.3904 174 173.8653 39 53.1657 84 112.4836 129 161.4338 174 184.5239
40 51.7803 85 107.6874 130 153.2060 175 173.9586 40 54.5189 85 113.7010 130 162.3088 175 184.6245
41 53.0665 86 108.8552 131 154.0026 176 174.0286 41 55.8755 86 114.9427 131 163.1636 176 184.7000
42 54.3559 87 110.0276 132 154.7585 177 174.0986 42 57.2358 87 116.1895 132 163.9747 177 184.7755
43 55.6328 88 111.1862 133 155.5166 178 174.1453 43 58.5831 88 117.4220 133 164.7884 178 184.8258
44 56.9131 89 112.3493 134 156.2770 179 174.1687 44 59.9341 89 118.6596 134 165.6046 179 184.8510
45 58.1809 90 113.4985 135 156.9960 180 174.1921 45 61.2721 90 119.8826 135 166.3766 180 184.8762

205 keV 210 keV

[ AG [ AG [ AG AG AG 0 AG 0 AG [4 AG

1 1.4310 46 65.8814 91 127.7676 136 176.9965 1 1.5016 46 69.2204 91 134.6690 136 187.2202

2 2.8621 a7 67.3005 92 129.0581 137 177.8048 2 3.0034 47 70.7151 92 136.0405 137 188.0872

3 4.3098 48 68.7240 93 130.3329 138 178.5902 3 45227 48 72.2148 93 137.3957 138 188.9299
4 5.7415 49 70.1342 94 131.6134 139 179.3779 4 6.0250 49 73.7006 94 138.7500 139 189.7751

5 7.1735 50 71.5668 95 132.8779 140 180.1425 5 7.5278 50 75.2103 95 140.1019 140 190.5957

6 8.6061 51 72.9862 96 134.1480 141 180.9093 6 9.0312 51 76.7063 96 141.4529 141 191.4188
7 10.0393 52 74.4103 97 135.4237 142 181.6527 7 10.5353 52 78.2076 97 142.8101 142 192.2168
8 11.4733 53 75.8210 98 136.6615 143 182.3724 8 12.0402 53 79.6950 98 144.1274 143 192.9896
9 12.9246 54 77.2366 99 137.9047 144 183.0683 9 13.5634 54 81.1878 99 145.4507 144 193.7369
10 14.3603 55 78.6389 100 139.1313 145 183.7661 10 15.0703 55 82.6667 100 146.7566 145 194.4863
11 15.7806 56 80.0644 101 140.3633 146 184.4398 11 16.5610 56 84.1704 101 148.0685 146 195.2100
12 17.2185 57 81.4766 102 141.5785 147 185.0892 12 18.0703 57 85.6604 102 149.3629 147 195.9077
13 18.6577 58 82.8754 103 142.7989 148 185.7141 13 19.5810 58 87.1365 103 150.6631 148 196.5791
14 20.0817 59 84.2793 104 144.0022 149 186.3405 14 21.0758 59 88.6183 104 151.9454 149 197.2523
15 21.5238 60 85.6883 105 145.1884 150 186.9423 15 22.5896 60 90.1058 105 153.2096 150 197.8990
16 22.9674 61 87.0840 106 146.3795 151 187.5192 16 24.1051 61 91.5794 106 154.4795 151 198.5191
17 24.3961 62 88.4849 107 147.5532 152 188.0710 17 25.6051 62 93.0588 107 155.7310 152 199.1124
18 25.8265 63 89.8723 108 148.7318 153 188.6504 18 27.1070 63 94.5242 108 156.9881 153 199.7353
19 27.2588 64 91.2839 109 149.8926 154 189.1518 19 28.6110 64 96.0154 109 158.2264 154 200.2744
20 28.6931 65 92.6820 110 151.0354 155 189.6807 20 30.1171 65 97.4928 110 159.4458 155 200.8431
21 30.1294 66 94.0666 111 152.1829 156 190.1576 21 31.6255 66 98.9561 111 160.6705 156 201.3560
22 32.7741 67 95.4567 112 153.3122 157 190.6353 22 34.4031 67 100.4255 112 161.8760 157 201.8699
23 32.9920 68 96.8522 113 154.4229 158 191.0874 23 34.6320 68 101.9010 113 163.0620 158 202.3561
24 34.4352 69 98.2342 114 155.5382 159 191.5135 24 36.1479 69 103.3624 114 164.2530 159 202.8146
25 35.8640 70 99.6024 115 156.6580 160 191.9404 25 37.6489 70 104.8096 115 165.4491 160 203.2738
26 37.3123 71 100.9955 116 157.7354 161 192.3144 26 39.1705 71 106.2833 116 166.6003 161 203.6763
27 38.7295 72 102.3554 117 158.8172 162 192.6890 27 40.6595 72 107.7223 117 167.7563 162 204.0794
28 40.1663 73 103.7404 118 159.9033 163 193.0642 28 42.1693 73 109.1881 118 168.9172 163 204.4831
29 41.5890 74  105.1115 119 160.9462 164 193.3862 29 43.6644 74 110.6396 119 170.0322 164 204.8296
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TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued
205 keV 210 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG
30 43.0316 75 106.4884 120 161.9932 165 193.7085 30  45.1806 75 112.0974 120 171.1517 165 205.1766
31  44.4603 76 107.8315 121 163.0204 166 194.0044 31  46.6823 76 113.5197 121 172.2502 166 205.4951
32  45.8920 77 109.2000 122 164.0514 167 194.3006 32  48.1874 77 114.9694 122 173.3532 167 205.8139
33  47.3270 78 110.5544 123 165.0623 168 194.5432 33  49.6961 78 116.4043 123 174.4348 168 206.0751
34  48.7653 79 111.8945 124 166.0528 169 194.7861 34  51.2084 79 117.8244 124 175.4948 169 206.3365
35  50.1899 80 113.2604 125 167.0470 170 195.0021 35  52.7065 80 119.2722 125 176.5589 170 206.5691
36 51.6179 81 1145918 126 168.0205 171 195.1913 36  54.2083 81 120.6837 126 177.6012 171 206.7728
37  53.0495 82 115.9289 127 168.9731 172 195.3806 37 55.7141 82 122.1015 127 178.6212 172 206.9766
38  54.4847 83 117.2717 128 169.9292 173 195.5159 38  57.2240 83 123.5258 128 179.6451 173 207.1223
39  55.9064 84 118.6204 129 170.8393 174 195.6513 39  58.7197 84 1249565 129 180.6200 174 207.2681
40 57.3318 85 119.9133 130 171.7773 175 195.7596 40  60.2197 85 126.3284 130 181.6250 175 207.3848
41  58.7612 86 121.2323 131 172.6939 176 195.8409 41  61.7239 86 127.7284 131 182.6071 176 207.4723
42 60.1945 87 1225571 132 173.5638 177 195.9223 42 63.2325 87 129.1347 132 183.5394 177 207.5599
43  61.6144 88 123.8669 133 174.4365 178 195.9765 43 64.7272 88 130.5255 133 184.4750 178 207.6183
44  63.0384 89 1251824 134 175.3122 179 196.0036 44  66.2264 89 131.9226 134 185.4138 179 207.6475
45  64.4489 90 126.4827 135 176.1404 180 196.0307 45  67.7117 90 133.3038 135 186.3020 180 207.6767

215 keV 220 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG

1 1.5740 46 72.6484 91 141.8003 136 197.8610 1 1.6480 46  76.1663 91 149.1669 136 208.9356

2 3.1481 47  74.2213 92 143.2567 137 198.7906 2 3.2963 47  77.8196 92 150.7123 137 209.9318

3 4.7406 48  75.7995 93 144.6961 138 199.6942 3 4.9637 48  79.4789 93 152.2399 138 210.9003

4 6.3154 49  77.3634 94 146.1424 139 200.6007 4 6.6126 49  81.1234 94 153.7754 139 211.8722

5 7.8907 50  78.9527 95 147.5714 140 201.4809 5 8.2621 50  82.7949 95 155.2928 140 212.8160

6 9.4666 51  80.5279 96 149.0074 141 202.3640 6 9.9123 51  84.4517 96 156.8180 141 213.7630

7 11.0433 52  82.1088 97 150.4503 142 203.2203 7 11.5633 52  86.1149 97 158.3509 142 214.6815

8  12.6209 53  83.6755 98 151.8511 143 204.0497 8  13.2153 53  87.7635 98 159.8394 143 215.5712

9  14.2177 54  85.2480 99 153.2585 144 204.8518 9  14.8874 54  89.4185 99 161.3354 144 216.4318
10  15.7974 55  86.8063 100 154.6479 145 205.6564 10 16.5418 55  91.0588 100 162.8124 145 217.2952
11 17.3603 56 88.3910 101 156.0439 146 206.4333 11  18.1785 56  92.7271 101 164.2969 146 218.1290
12 18.9427 57  89.9614 102 157.4215 147 207.1825 12 19.8358 57  94.3809 102 165.7622 147 218.9332
13 20.5266 58 915176 103 158.8057 148 207.9037 13 21.4948 58  96.0198 103 167.2348 148 219.7074
14 22.0940 59  93.0799 104 160.1712 149 208.6267 14  23.1365 59  97.6657 104 168.6879 149 220.4838
15  23.6814 60 94.6486 105 161.5178 150 209.3215 15  24.7992 60  99.3185 105 170.1211 150 221.2299
16  25.2707 61 96.2030 106 162.8706 151 209.9877 16  26.4640 61 100.9562 106 171.5614 151 221.9454
17 26.8437 62 97.7638 107 164.2042 152 210.6252 17 28.1119 62 102.6017 107 1729815 152 222.6302
18  28.4189 63  99.3102 108 165.5440 153 211.2946 18  29.7621 63 104.2320 108 174.4086 153 223.3493
19  29.9963 64 100.8841 109 166.8641 154 211.8741 19  31.4148 64 105.8916 109 175.8151 154 223.9719
20 31.5761 65 102.4436 110 168.1644 155 212.4854 20  33.0702 65 107.5364 110 177.2007 155 224.6288
21  33.1584 66 103.9887 111 169.4706 156 213.0368 21 34.7282 66 109.1663 111 178.5929 156 225.2213
22 36.0724 67 105.5404 112 170.7566 157 213.5892 22 37.7821 67 110.8035 112 179.9639 157 225.8151
23  36.3126 68 107.0990 113 172.0220 158 214.1121 23 38.0339 68 112.4483 113 181.3133 158 226.3771
24 37.9032 69 108.6429 114 173.2931 159 214.6051 24 39.7010 69 114.0780 114 182.6691 159 226.9070
25  39.4783 70 110.1721 115 1745700 160 215.0989 25  41.3521 70 115.6926 115 184.0314 160 227.4380
26 41.0750 71  111.7298 116 175.7991 161 215.5318 26  43.0260 71 117.3375 116 185.3430 161 227.9034
27  42.6378 72 113.2511 117 177.0337 162 215.9654 27  44.6645 72 118.9443 117 186.6607 162 228.3696
28  44.2225 73 114.8010 118 178.2737 163 216.3997 28  46.3261 73 120.5817 118 187.9845 163 228.8367
29  45.7920 74 116.3361 119 179.4649 164 216.7725 29  47.9720 74 122.2038 119 189.2565 164 229.2376
30 47.3838 75 117.8782 120 180.6613 165 217.1458 30 49.6414 75 123.8338 120 190.5343 165 229.6391
31  48.9605 76 119.3832 121 181.8355 166 217.4885 31 51.2951 76 1254248 121 191.7886 166 230.0076
32  50.5410 77 120.9173 122 183.0146 167 217.8315 32  52.9531 77 127.0470 122 193.0485 167 230.3767
33  52.1254 78 122.4362 123 184.1712 168 218.1126 33  54.6153 78 128.6535 123 194.2846 168 230.6790
34  53.7139 79 123.9398 124 185.3049 169 218.3939 34  56.2819 79 130.2441 124 195.4965 169 230.9816
35 55.2875 80 1254730 125 186.4433 170 218.6442 35 57.9333 80 131.8665 125 196.7136 170 231.2509
36  56.8653 81 126.9681 126 187.5584 171 218.8634 36  59.5892 81 133.4489 126 197.9061 171 231.4868
37  58.4475 82 128.4703 127 188.6500 172 219.0828 37  61.2499 82 135.0391 127 199.0737 172 231.7228
38  60.0341 83 129.9796 128 189.7459 173 219.2396 38  62.9155 83 136.6372 128 200.2462 173 231.8916
39  61.6061 84 131.4961 129 190.7897 174 219.3965 39  64.5660 84 138.2434 129 201.3631 174 232.0604
40  63.1820 85 132.9506 130 191.8658 175 219.5221 40  66.2215 85 139.7842 130 202.5149 175 232.1956
41  64.7641 86 134.4352 131 192.9177 176 219.6163 41  67.8823 86 141.3573 131 203.6408 176 232.2970
42  66.3503 87 135.9268 132 193.9164 177 219.7106 42 69.5484 87 142.9382 132 204.7102 177 232.3984
43  67.9221 88 137.4023 133 194.9187 178 219.7735 43 71.1996 88 144.5023 133 205.7836 178 232.4660
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TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

215 keV 220 keV
[4 AG [4 AG [4 AG AG AG 0 AG 0 AG [4 AG
44 69.4989 89 138.8849 134 195.9248 179 219.8049 44  72.8560 89 146.0744 134 206.8611 179 232.4999
45 71.0613 90 140.3510 135 196.8767 180 219.8363 45  74.4982 90 147.6293 135 207.8809 180 232.5337
225 keV 230 keV
[4 AG [4 AG [4 AG AG AG 0 AG 0 AG [4 AG
1 1.7239 46 79.7745 91 156.7745 136 220.4617 1 1.8013 46 83.4739 91 164.6291 136 232.4582
2 3.4479 47  81.5108 92 158.4131 137 221.5289 2 3.6028 47 85.2957 92 166.3655 137 233.6011
3 5.1920 48  83.2537 93 160.0334 138 222.5666 3 5.4253 48 87.1247 93 168.0829 138 234.7126
4 6.9168 49  84.9813 94 161.6623 139 223.6081 4 7.2277 49 88.9380 94 169.8099 139 235.8284
5 8.6421 50 86.7376 95 163.2726 140 224.6197 5 9.0306 50 90.7817 95 171.5175 140 236.9123
6 10.3683 51  88.4788 96 164.8914 141 225.6349 6 10.8345 51 92.6100 96 173.2347 141 238.0003
7 12.0953 52 90.2270 97 166.5189 142 226.6197 7 12.6393 52 94.4459 97 174.9615 142 239.0559
8 13.8234 53  91.9601 98 168.0995 143 227.5739 8 14.4453 53 96.2663 98 176.6390 143 240.0788
9 15.5727 54 93.7003 99 169.6885 144 228.4970 9 16.2733 54  98.0945 99 178.3258 144 241.0686
10 17.3034 55  95.4254 100 171.2578 145 229.4231 10 18.0822 55 99.9072 100 179.9921 145 242.0618
11 19.0157 56  97.1803 101 172.8354 146 230.3177 11 19.8719 56 101.7515 101 181.6676 146 243.0214
12 20.7497 57 98.9201 102 174.3930 147 231.1807 12 21.6842 57 103.5804 102 183.3223 147 243.9472
13 22.4854 58 100.6448 103 175.9587 148 232.0116 13 23.4985 58 105.3937 103 184.9861 148 244.8387
14 24.2032 59 102.3770 104 177.5040 149 232.8449 14 25.2941 59 107.2153 104 186.6286 149 245.7329
15 25.9430 60 104.1169 105 179.0286 150 233.6459 15 27.1129 60 109.0453 105 188.2494 150 246.5925
16 27.6852 61 105.8416 106 180.5611 151 234.4141 16 28.9342 61 110.8598 106 189.8791 151 247.4171
17 29.4098 62 107.5741 107 182.0724 152 235.1494 17 30.7373 62 112.6828 107 191.4867 152 248.2065
18 31.1369 63 109.2913 108 183.5915 153 235.9217 18 32.5431 63 114.4901 108 193.1029 153 249.0357
19 32.8667 64 111.0398 109 185.0891 154 236.5904 19 34.3519 64 116.3307 109 194.6967 154 249.7538
20  34.5994 65 112.7730 110 186.5648 155 237.2960 20  36.1638 65 118.1557 110 196.2675 155 250.5116
21 36.3351 66 114.4909 111 188.0480 156 237.9326 21 37.9790 66 119.9649 111 197.8467 156 251.1954
22 39.5324 67 116.2170 112 189.5088 157 238.5706 22 413231 67 121.7830 112 199.4025 157 251.8807
23 39.7959 68 117.9513 113 190.9470 158 239.1745 23 41.5988 68 123.6103 113 200.9345 158 252.5295
24 41.5416 69 119.6701 114 192.3923 159 239.7440 24 43.4249 69 125.4217 114 202.4745 159 253.1414
25  43.2705 70 121.3733 115 193.8449 160 240.3147 25  45.2337 70 127.2170 115 204.0226 160 253.7547
26 45.0236 71 123.1089 116 195.2437 161 240.8150 26 47.0679 71 129.0469 116 205.5138 161 254.2923
27  46.7397 72 124.8047 117 196.6494 162 241.3162 27  48.8636 72 130.8352 117 207.0126 162 254.8310
28  48.4803 73 126.5332 118 198.0619 163 241.8183 28 50.6850 73 132.6584 118 208.5192 163 255.3707
29 50.2045 74 128.2459 119 199.4196 164 242.2493 29 52.4896 74 134.4654 119 209.9674 164 255.8340
30 51.9535 75 129.9673 120 200.7836 165 242.6811 30  54.32083 75 136.2820 120 211.4229 165 256.2981
31 53.6864 76 131.6479 121 202.1229 166 243.0774 31 56.1344 76  138.0559 121 212.8523 166 256.7242
32 55.4238 77 133.3619 122 203.4685 167 243.4742 32 57.9534 77 139.8655 122 214.2888 167 257.1509
33 57.1659 78 135.0597 123 204.7889 168 243.7994 33 59.7775 78 141.6585 123 215.6986 168 257.5005
34  58.9129 79 136.7411 124 206.0837 169 244.1249 34  61.6070 79 143.4345 124 217.0815 169 257.8506
35 60.6441 80 138.4564 125 207.3844 170 244.4145 35  63.4202 80 145.2468 125 218.4710 170 258.1621
36 62.3803 81 140.1299 126 208.6591 171 244.6682 36 65.2388 81 147.0154 126 219.8330 171 258.4349
37 64.1217 82 141.8120 127 209.9075 172 244.9221 37 67.0632 82 148.7935 127 221.1671 172 258.7080
38 65.8685 83 143.5030 128 211.1613 173 245.1037 38 68.8935 83 150.5813 128 222.5074 173 258.9032
39 67.5997 84 145.2028 129 212.3559 174 245.2853 39 70.7077 84 152.3791 129 223.7847 174 259.0986
40  69.3365 85 146.8339 130 213.5880 175 245.4307 40  72.5280 85 154.1045 130 225.1023 175 259.2549
41 71.0790 86 148.4995 131 214.7929 176 245.5398 41 74.3545 86 155.8668 131 226.3910 176 259.3723
42 72.8273 87 150.1738 132 215.9373 177 245.6489 42 76.1875 87 157.6389 132 227.6154 177 259.4897
43 74.5603 88 151.8308 133 217.0863 178 245.7217 43 78.0047 88 159.3929 133 228.8449 178 259.5679
44 76.2994 89 153.4965 134 218.2400 179 245.7581 44 79.8284 89 161.1567 134 230.0797 179 259.6071
45 78.0230 90 155.1445 135 219.3321 180 245.7945 45  81.6364 90 162.9022 135 231.2488 180 259.6462
235 keV 240 keV
[4 AG [4 AG [4 AG AG AG 0 AG 0 AG [4 AG
1 1.8805 46 87.2650 91 172.7369 136 244.9453 1 1.9614 46 91.1487 91 181.1044 136 257.9446
2 3.7612 47  89.1749 92 174.5758 137 246.1690 2 3.9229 47 93.1493 92 183.0509 137 259.2543
3 5.6638 48 91.0927 93 176.3951 138 247.3592 3 5.9074 48 95.1586 93 184.9770 138 260.5286
4 7.5454 49 92.9944 94 178.2250 139 248.5542 4 7.8700 49 97.1513 94 186.9149 139 261.8082
5 9.4277 50 94.9283 95 180.0348 140 249.7153 5 9.8333 50  99.1782 95 188.8320 140 263.0518
6 11.3109 51  96.8463 96 181.8552 141 250.8810 6 11.7976 51 101.1888 96 190.7609 141 264.3005
7 13.1952 52 98.7728 97 183.6863 142 252.0123 7 13.7632 52 103.2086 97 192.7016 142 265.5125
8 15.0808 53 100.6833 98 185.4657 143 253.1086 8 15.7300 53 105.2121 98 194.5879 143 266.6874
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COMPTON AND GEOMETRICAL ENERGY BROADENING 673
TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued
235 keV 240 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG

9  16.9895 54 102.6024 99 187.2553 144 254.1697 9 17.7212 54 107.2251 99 196.4857 144 267.8246
10 18.8782 55 104.5055 100 189.0237 145 255.2345 10  19.6914 55 109.2216 100 198.3614 145 268.9661
11 20.7469 56 106.4422 101 190.8023 146 256.2636 11 21.6410 56 1112538 101 200.2484 146 270.0695
12 22.6394 57 108.3632 102 192.5592 147 257.2565 12 23.6154 57 113.2699 102 202.1130 147 271.1342
13 245341 58 110.2681 103 194.3262 148 258.2128 13 25.5922 58 115.2696 103 203.9888 148 272.1599
14 26.4093 59 112.1822 104 196.0711 149 259.1722 14  27.5488 59 117.2793 104 205.8416 149 273.1891
15  28.3089 60 114.1055 105 197.7934 150 260.0946 15 29.5309 60 119.2991 105 207.6709 150 274.1787
16  30.2112 61 116.0128 106 199.5256 151 260.9796 16  31.5160 61 121.3026 106 209.5111 151 275.1284
17 32.0945 62 117.9296 107 201.2347 152 261.8268 17  33.4814 62 123.3164 107 211.3274 152 276.0376
18  33.9808 63 119.8302 108 202.9535 153 262.7170 18  35.4501 63 125.3137 108 213.1544 153 276.9931
19  35.8704 64 121.7663 109 204.6487 154 263.4880 19  37.4224 64 127.3488 109 214.9568 154 277.8207
20 37.7634 65 123.6864 110 206.3200 155 264.3017 20  39.3984 65 129.3674 110 216.7343 155 278.6944
21 39.6600 66 125.5903 111 208.0007 156 265.0360 21 41.3782 66 131.3695 111 218.5221 156 279.4828
22 43.1545 67 127.5040 112 209.6568 157 265.7721 22 45.0266 67 133.3824 112 220.2844 157 280.2734
23 43.4426 68 129.4278 113 211.2881 158 266.4690 23 45.3274 68 135.4064 113 222.0206 158 281.0218
24 453511 69 131.3353 114 212.9282 159 267.1264 24 47.3202 69 137.4137 114 223.7668 159 281.7280
25  47.2416 70 133.2263 115 2145774 160 267.7852 25  49.2945 70  139.4040 115 225.5229 160 282.4358
26 49.1589 71 135.1542 116 216.1664 161 268.3630 26  51.2969 71 141.4337 116 227.2155 161 283.0565
27  51.0362 72 137.0386 117 217.7639 162 268.9418 27  53.2577 72 143.4182 117 228.9175 162 283.6785
28  52.9406 73 138.9604 118 219.3700 163 269.5218 28  55.2471 73  145.4424 118 230.6292 163 284.3017
29  54.8275 74  140.8655 119 220.9144 164 270.0198 29  57.2185 74 147.4495 119 232.2754 164 284.8370
30 56.7420 75 142.7811 120 222.4668 165 270.5187 30 59.2189 75 149.4683 120 233.9307 165 285.3732
31  58.6393 76 144.6523 121 223.9918 166 270.9767 31  61.2015 76  151.4407 121 2355570 166 285.8655
32  60.5421 77 146.5615 122 225.5246 167 271.4355 32  63.1901 77 153.4537 122 237.1922 167 286.3587
33  62.4504 78 148.4536 123 227.0295 168 271.8113 33  65.1848 78 155.4491 123 238.7979 168 286.7627
34  64.3646 79 150.3283 124 228.5059 169 272.1877 34  67.1859 79 157.4267 124 240.3736 169 287.1673
35  66.2619 80 152.2418 125 229.9897 170 272.5226 35  69.1695 80 159.4457 125 241.9576 170 287.5275
36  68.1652 81 154.1095 126 231.4444 171 272.8160 36  71.1598 81 161.4169 126 243.5110 171 287.8429
37  70.0748 82 155.9879 127 232.8697 172 273.1097 37  73.1569 82 163.3999 127 245.0333 172 288.1587
38  71.9909 83 157.8769 128 234.3019 173 273.3196 38 75.1611 83 165.3946 128 246.5632 173 288.3844
39  73.8904 84 159.7769 129 235.6671 174 273.5297 39  77.1482 84 167.4015 129 248.0219 174 288.6104
40  75.7965 85 161.6009 130 237.0757 175 273.6979 40  79.1425 85 169.3285 130 249.5274 175 288.7912
41 77.7095 86 163.4644 131 238.4537 176 273.8241 41  81.1444 86 171.2978 131 251.0006 176 288.9270
42 79.6295 87 165.3387 132 239.7632 177 273.9503 42 83.1539 87 173.2791 132 252.4007 177 289.0627
43  81.5333 88 167.1944 133 241.0785 178 274.0345 43  85.1468 88 175.2412 133 253.8074 178 289.1533
44 83.4443 89 169.0609 134 242.3997 179 274.0766 44 87.1475 89 177.2152 134 255.2206 179 289.1986
45  85.3390 90 170.9085 135 243.6508 180 274.1187 45  89.1315 90 179.1698 135 256.5592 180 289.2439

245 keV 250 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG

1 2.0439 46 95.1257 91 189.7386 136 271.4789 1 2.1282 46 99.1967 91 198.6466 136 285.5729
2 4.0881 47  97.2197 92 191.7977 137 272.8806 2 4.2567 47 101.3869 92 200.8239 137 287.0728
3 6.1562 48  99.3231 93 193.8360 138 274.2446 3 6.4101 48 103.5873 93 202.9797 138 288.5326
4 8.2014 49  101.4097 94 195.8871 139 275.6146 4 8.5397 49 105.7705 94 205.1498 139 289.9992
5  10.2475 50 103.5324 95 197.9169 140 276.9462 5 10.6702 50 107.9920 95 207.2979 140 291.4251
6  12.2946 51 105.6385 96 199.9597 141 278.2837 6  12.8019 51 110.1965 96 209.4603 141 292.8574
7 14.3431 52 107.7546 97 202.0156 142 279.5821 7 149350 52 112.4119 97 211.6372 142 294.2482
8  16.3930 53 109.8541 98 204.0144 143 280.8409 8  17.0698 53 114.6103 98 213.7543 143 295.5969
9  18.4683 54  111.9638 99 206.0259 144 282.0596 9  19.2309 54 116.8200 99 215.8854 144 296.9029
10  20.5219 55 114.0568 100 208.0146 145 283.2832 10  21.3696 55 119.0126 100 217.9930 145 298.2143
11 22.5540 56 116.1877 101 210.0158 146 284.4661 11  23.4860 56 121.2453 101 220.1144 146 299.4824
12 246121 57 118.3021 102 211.9937 147 285.6078 12 25.6296 57 123.4612 102 222.2117 147 300.7064
13 26.6728 58 120.3997 103 213.9841 148 286.7078 13 27.7760 58 125.6600 103 224.3229 148 301.8860
14  28.7126 59 1225082 104 215.9506 149 287.8117 14 29.9007 59 127.8708 104 226.4093 149 303.0701
15  30.7791 60 124.6279 105 217.8928 150 288.8733 15  32.0534 60 130.0938 105 228.4704 150 304.2089
16  32.8488 61 126.7309 106 219.8470 151 289.8922 16  34.2095 61 132.2997 106 230.5449 151 305.3021
17 34.8981 62 128.8452 107 221.7763 152 290.8679 17  36.3446 62 1345180 107 232.5936 152 306.3492
18  36.9511 63 130.9427 108 223.7175 153 291.8935 18  38.4836 63 136.7191 108 234.6555 153 307.4498
19  39.0078 64 133.0802 109 225.6332 154 292.7819 19  40.6268 64 138.9628 109 236.6908 154 308.4034
20  41.0686 65 135.2010 110 227.5229 155 293.7198 20  42.7743 65 141.1895 110 238.6990 155 309.4104
21  43.1337 66 137.3049 111 229.4240 156 294.5664 21 449264 66 143.3990 111 240.7201 156 310.3194
22 46.9395 67 139.4207 112 231.2985 157 295.4153 22 48.8932 67 145.6215 112 242.7133 157 311.2310
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TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

245 keV 250 keV

[4 AG [4 AG [4 AG AG AG 0 AG 0 AG 0 AG
23 47.2533 68 141.5486 113 233.1458 158 296.2192 23 49.2204 68 147.8572 113 244.6781 158 312.0943
24 49.3324 69 143.6595 114 235.0041 159 296.9777 24 51.3878 69 150.0756 114 246.6551 159 312.9091
25 51.3924 70 145.7530 115 236.8736 160 297.7380 25 53.5355 70 152.2764 115 248.6447 160 313.7259
26 53.4820 71 147.8885 116 238.6759 161 298.4049 26 55.7142 71 154.5218 116 250.5632 161 314.4424
27 55.5284 72 149.9769 117 240.4887 162 299.0732 27 57.8482 72 156.7182 117 252.4934 162 315.1604
28 57.6048 73 152.1076 118 242.3122 163 299.7429 28 60.0137 73 158.9597 118 254.4356 163 315.8801
29 59.6626 74 154.2210 119 244.0665 164 300.3181 29 62.1601 74 161.1835 119 256.3046 164 316.4983
30 61.7510 75 156.3471 120 245.8308 165 300.8944 30 64.3387 75 163.4213 120 258.1847 165 317.1177
31 63.8211 76 158.4248 121 247.5649 166 301.4236 31 66.4984 76 165.6088 121 260.0330 166 317.6866
32 65.8977 77 160.5459 122 249.3087 167 301.9537 32 68.6652 77 167.8424 122 261.8923 167 318.2564
33 67.9810 78 162.6491 123 251.0215 168 302.3881 33 70.8392 78 170.0578 123 263.7190 168 318.7234
34 70.0711 79 164.7339 124 252.7028 169 302.8231 34 73.0207 79 172.2545 124 265.5125 169 319.1911
35 72.1434 80 166.8630 125 254.3933 170 303.2103 35 75.1839 80 174.4983 125 267.3162 170 319.6074
36 74.2229 81 168.9422 126 256.0515 171 303.5495 36 77.3549 81 176.6903 126 269.0861 171 319.9722
37 76.3099 82 171.0343 127 257.6770 172 303.8890 37 79.5340 82 178.8964 127 270.8213 172 320.3373
38 78.4044 83 173.1395 128 259.3110 173 304.1318 38 81.7214 83 181.1168 128 272.5661 173 320.5984
39 80.4815 84 175.2580 129 260.8693 174 304.3748 39 83.8909 84 183.3519 129 274.2305 174 320.8596
40 82.5665 85 177.2928 130 262.4780 175 304.5693 40 86.0690 85 185.4993 130 275.9491 175 321.0688
41 84.6597 86 179.3727 131 264.0524 176 304.7152 41 88.2560 86 187.6950 131 277.6315 176 321.2258
42 86.7613 87 181.4658 132 265.5492 177 304.8612 42 90.4522 87 189.9051 132 279.2313 177 321.3829
43 88.8457 88 183.5393 133 267.0533 178 304.9586 43 92.6308 88 192.0951 133 280.8393 178 321.4876
44 90.9388 89 185.6259 134 268.5647 179 305.0073 44 94.8187 89 194.2997 134 282.4556 179 321.5400
45 93.0147 90 187.6925 135 269.9966 180 305.0560 45 96.9892 90 196.4837 135 283.9871 180 321.5924

255 keV 260 keV

[ AG [ AG [ AG AG AG 0 AG 0 AG [4 AG

1 2.2142 46 103.3626 91 207.8359 136 300.2528 1 2.3019 46 107.6242 91 217.3144 136 315.5467

2 4.4287 47 105.6518 92 210.1371 137 301.8576 2 4.6040 47  110.0152 92 219.7456 137 317.2637

3 6.6691 48 107.9520 93 212.4163 138 303.4199 3 6.9332 48 112.4182 93 222.1542 138 318.9357

4 8.8848 49  110.2347 94 214.7112 139 304.9899 4 9.2367 49  114.8033 94 2245802 139 320.6162

5 11.1015 50 112.5579 95 216.9835 140 306.5165 5 11.5413 50 117.2313 95 226.9830 140 322.2507

6 13.3195 51 114.8638 96 219.2716 141 308.0504 6 13.8473 51 119.6417 96 229.4032 141 323.8934

7 15.5390 52 117.1816 97 221.5758 142 309.5401 7 16.1549 52 122.0650 97 231.8411 142 325.4891

8 17.7602 53 119.4821 98 223.8173 143 310.9850 8 18.4644 53 124.4708 98 234.2134 143 327.0371

9 20.0090 54  121.7949 99 226.0743 144 312.3845 9 20.8027 54 126.8898 99 236.6028 144 328.5368
10 22.2346 55 124.0902 100 228.3069 145 313.7900 10 23.1168 55 129.2912 100 238.9672 145 330.0432
11 24.4370 56 126.4281 101 230.5550 146 315.1493 11 25.4071 56 131.7377 101 241.3486 146 331.5005
12 26.6679 57 128.7489 102 232.7781 147 316.4618 12 27.7269 57 134.1668 102 243.7043 147 332.9077
13 28.9017 58 131.0523 103 235.0165 148 317.7268 13 30.0501 58 136.5782 103 246.0769 148 334.2643
14 31.1132 59 133.3687 104 237.2293 149 318.9967 14 32.3500 59 139.0039 104 248.4230 149 335.6265
15 33.3538 60 135.6985 105 239.4159 150 320.2184 15 34.6805 60 141.4440 105 250.7421 150 336.9372
16 35.5983 61 138.0109 106 241.6175 151 321.3914 16 37.0151 61 143.8666 106 253.0777 151 338.1958
17 37.8210 62 140.3368 107 243.7921 152 322.5150 17 39.3272 62 146.3039 107 255.3854 152 339.4016
18 40.0479 63 142.6453 108 245.9815 153 323.6963 18 41.6439 63 148.7235 108 257.7095 153 340.6696
19 42.2793 64 144.9990 109 248.1433 154 324.7199 19 43.9655 64 151.1911 109 260.0050 154 341.7686
20 44,5154 65 147.3354 110 250.2768 155 325.8010 20 46.2921 65 153.6412 110 262.2712 155 342.9293
21 46.7566 66 149.6543 111 252.4246 156 326.7771 21 48.6242 66 156.0735 111 264.5531 156 343.9775
22 50.8880 67 151.9874 112 254.5435 157 327.7560 22 52.9238 67 158.5214 112 266.8050 157 345.0289
23 51.2288 68 154.3351 113 256.6327 158 328.6834 23 53.2785 68 160.9851 113 269.0260 158 346.0251
24 53.4864 69 156.6651 114 258.7356 159 329.5585 24 55.6285 69 163.4310 114 271.2622 159 346.9653
25 55.7238 70 158.9772 115 260.8524 160 330.4361 25 57.9576 70 165.8586 115 273.5137 160 347.9082
26 57.9938 71 161.3367 116 262.8941 161 331.2059 26 60.3209 71 168.3368 116 275.6862 161 348.7354
27 60.2174 72 163.6454 117 264.9489 162 331.9775 27 62.6361 72 170.7621 117 277.8731 162 349.5647
28 62.4741 73 166.0021 118 267.0169 163 332.7510 28 64.9862 73 173.2386 118 280.0748 163 350.3961
29 64.7112 74 168.3408 119 269.0076 164 333.4154 29 67.3160 74 175.6968 119 282.1947 164 351.1103
30 66.9820 75 170.6948 120 271.0107 165 334.0812 30 69.6813 75 178.1718 120 284.3284 165 351.8261
31 69.2336 76 172.9966 121 272.9804 166 334.6927 31 72.0269 76 180.5925 121 286.4272 166 352.4835
32 71.4927 77 175.3475 122 274.9624 167 335.3054 32 74.3806 77 183.0656 122 288.5396 167 353.1423
33 73.7598 78 177.6798 123 276.9101 168 335.8075 33 76.7429 78 185.5197 123 290.6161 168 353.6823
34 76.0349 79 179.9931 124 278.8229 169 336.3104 34 79.1141 79 187.9545 124 292.6559 169 354.2231
35 78.2913 80 182.3566 125 280.7473 170 336.7581 35 81.4660 80 190.4430 125 294.7086 170 354.7046
36 80.5562 81 184.6662 126 282.6358 171 337.1503 36 83.8271 81 192.8752 126 296.7236 171 355.1264
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COMPTON AND GEOMETRICAL ENERGY BROADENING 675
TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued
255 keV 260 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG
37  82.8298 82 186.9912 127 284.4880 172 337.5430 37  86.1977 82 195.3245 127 298.7003 172 355.5488
38 85.1125 83 189.3321 128 286.3509 173 337.8238 38 88.5781 83 197.7912 128 300.6891 173 355.8508
39  87.3768 84 191.6891 129 288.1283 174 338.1048 39  90.9398 84 200.2755 129 302.5870 174 356.1531
40  89.6506 85 193.9542 130 289.9641 175 338.3298 40  93.3116 85 202.6637 130 304.5478 175 356.3952
41  91.9339 86 196.2709 131 291.7617 176 338.4986 41  95.6939 86 205.1069 131 306.4683 176 356.5768
42 94.2272 87 198.6035 132 293.4714 177 338.6676 42 98.0870 87 207.5677 132 308.2954 177 356.7586
43 96.5025 88 200.9155 133 295.1903 178 338.7802 43 100.4617 88 210.0074 133 310.1328 178 356.8798
44  98.7881 89 203.2435 134 296.9185 179 338.8366 44 102.8476 89 212.4648 134 311.9805 179 356.9404
45 101.0588 90 205.5505 135 298.5564 180 338.8929 45 105.2153 90 214.9006 135 313.7321 180 357.0010

265 keV 270 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG

1 2.3913 46 111.9823 91 227.0903 136 331.4848 1 2.4824 46  116.4378 91 237.1723 136 348.0993

2 4.7828 47  114.4780 92 229.6579 137 333.3219 2 4.9650 47  119.0412 92 239.8829 137 350.0651

3 7.2025 48 116.9868 93 232.2023 138 335.1113 3 7.4769 48 121.6588 93 242.5700 138 351.9802

4 9.5955 49 119.4774 94 234.7659 139 336.9102 4 9.9612 49 124.2579 94 245.2781 139 353.9061

5  11.9897 50 122.0132 95 237.3058 140 338.6603 5  12.4467 50 126.9048 95 247.9620 140 355.7801

6  14.3854 51 124.5312 96 239.8648 141 340.4195 6  14.9338 51 129.5337 96 250.6670 141 357.6643

7 16.7828 52 127.0633 97 2424434 142 342.1288 7 17.4228 52 132.1778 97 253.3935 142 359.4955

8  19.1823 53 129.5776 98 2449534 143 343.7874 8  19.9140 53 134.8039 98 256.0484 143 361.2728

9 21.6118 54 132.1063 99 247.4822 144 345.3945 9 224364 54  137.4457 99 258.7240 144 362.9953
10  24.0163 55 134.6171 100 249.9853 145 347.0093 10 249331 55 140.0694 100 261.3732 145 364.7264
11 26.3961 56 137.1756 101 252.5072 146 348.5716 11 27.4041 56 142.7435 101 264.0431 146 366.4016
12 28.8068 57 139.7165 102 255.0026 147 350.0807 12 29.9074 57 145.3999 102 266.6858 147 368.0200
13 31.2210 58 142.2396 103 257.5166 148 351.5357 13 324145 58 148.0382 103 269.3491 148 369.5809
14  33.6112 59 144.7781 104 260.0035 149 352.9970 14  34.8969 59 150.6934 104 271.9845 149 371.1487
15  36.0334 60 147.3324 105 262.4624 150 354.4033 15  37.4125 60 153.3656 105 274.5911 150 372.6579
16  38.4600 61 149.8689 106 264.9396 151 355.7540 16 39.9330 61 156.0200 106 277.2178 151 374.1076
17 40.8634 62 152.4214 107 267.3879 152 357.0482 17 42.4295 62 158.6917 107 279.8148 152 375.4970
18  43.2717 63 154.9561 108 269.8544 153 358.4094 18  44.9313 63 161.3454 108 282.4318 153 376.9586
19  45.6853 64 157.5416 109 272.2912 154 359.5894 19  47.4388 64 164.0531 109 285.0182 154 378.2258
20  48.1044 65 160.1095 110 274.6977 155 360.8359 20  49.9523 65 166.7430 110 287.5731 155 379.5646
21  50.5294 66 162.6594 111 277.1217 156 361.9617 21 524721 66 169.4147 111 290.1475 156 380.7740
22 55.0008 67 165.2262 112 279.5144 157 363.0912 22  57.1191 67 172.1049 112 292.6894 157 381.9876
23  55.3697 68 167.8104 113 281.8750 158 364.1614 23 57.5025 68 174.8140 113 295.1981 158 383.1376
24 57.8140 69 170.3765 114 284.2525 159 365.1717 24 60.0432 69 177.5049 114 297.7254 159 384.2234
25  60.2369 70 172.9241 115 286.6471 160 366.1849 25  62.5618 70 180.1771 115 300.2717 160 385.3126
26  62.6956 71 175.5255 116 288.9581 161 367.0740 26 65.1180 71 182.9064 116 302.7299 161 386.2684
27  65.1046 72 178.0721 117 291.2853 162 367.9655 27  67.6228 72 185.5790 117 305.2061 162 387.2268
28  67.5500 73 180.6731 118 293.6289 163 368.8592 28  70.1659 73 188.3095 118 307.7004 163 388.1879
29  69.9748 74  183.2556 119 295.8861 164 369.6271 29  72.6877 74 191.0213 119 310.1035 164 389.0137
30  72.4368 75 185.8564 120 298.1587 165 370.3968 30  75.2486 75 193.7532 120 312.5238 165 389.8415
31 74.8785 76 188.4009 121 300.3947 166 371.1038 31  77.7888 76  196.4266 121 314.9058 166 390.6020
32 77.3292 77 191.0013 122 302.6458 167 371.8123 32  80.3386 77 199.1594 122 317.3046 167 391.3642
33  79.7890 78 193.5824 123 304.8594 168 372.3930 33  82.8984 78 201.8729 123 319.6640 168 391.9890
34  82.2585 79 196.1439 124 307.0344 169 372.9748 34  85.4685 79 204.5666 124 321.9832 169 392.6149
35  84.7082 80 198.7626 125 309.2238 170 373.4927 35 88.0185 80 207.3211 125 324.3182 170 393.1722
36  87.1680 81 201.3229 126 311.3736 171 373.9466 36  90.5793 81 210.0151 126 326.6118 171 393.6606
37  89.6380 82 203.9019 127 313.4832 172 374.4010 37  93.1512 82 212.7295 127 328.8629 172 394.1496
38  92.1186 83 206.4999 128 315.6061 173 374.7259 38  95.7346 83 215.4647 128 331.1290 173 394.4994
39  94.5802 84 209.1174 129 317.6326 174 375.0512 39  98.2986 84 218.2212 129 333.2929 174 394.8494
40  97.0527 85 211.6342 130 319.7268 175 375.3117 40 100.8744 85 220.8727 130 335.5296 175 395.1297
41 99.5366 86 214.2098 131 321.7786 176 375.5071 41 103.4625 86 223.5867 131 337.7216 176 395.3401
42 102.0321 87 216.8047 132 323.7311 177 375.7027 42 106.0633 87 226.3220 132 339.8081 177 395.5506
43 104.5090 88 219.3782 133 325.6950 178 375.8331 43 108.6451 88 229.0355 133 341.9073 178 395.6910
44 106.9980 89 2219710 134 327.6704 179 375.8984 44 111.2399 89 231.7703 134 344.0195 179 395.7613
45 109.4684 90 224.5419 135 329.5437 180 375.9636 45 113.8159 90 234.4827 135 346.0229 180 395.8315
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TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

275 keV 280 keV
[4 AG [4 AG [4 AG AG AG 0 AG 0 AG [4 AG
1 2.5752 46 120.9915 91 247.5695 136 365.4251 1 2.6696 46  125.6445 91 258.2913 136 383.4994
2 5.1506 47  123.7057 92 250.4302 137 367.5288 2 5.3397 47  128.4725 92 261.3096 137 385.7510
3 7.7564 48 126.4352 93 253.2670 138 369.5787 3 8.0411 48 131.3171 93 264.3036 138 387.9456
4 10.3336 49  129.1460 94 256.1269 139 371.6407 4 10.7130 49 134.1428 94 267.3231 139 390.1537
5 12.9122 50 131.9073 95 258.9622 140 373.6476 5 13.3863 50 137.0217 95 270.3175 140 392.3034
6 15.4925 51 134.6503 96 261.8207 141 375.6660 6 16.0614 51 139.8823 96 273.3374 141 394.4659
7 18.0748 52  137.4099 97 264.7029 142 377.6281 7 18.7387 52 142.7608 97 276.3834 142 396.5687
8  20.6594 53 140.1512 98 267.5102 143 379.5329 8 21.4186 53 145.6209 98 279.3512 143 398.6105
9 23.2766 54 142.9096 99 270.3403 144 381.3794 9 24.1323 54 148.4995 99 282.3442 144 400.5904
10  25.8671 55 145.6497 100 273.1435 145 383.2355 10  26.8185 55 151.3597 100 285.3095 145 402.5810
11 28.4312 56 148.4431 101 275.9694 146 385.0321 11 29.4774 56 154.2762 101 288.3001 146 404.5083
12 31.0289 57 151.2187 102 278.7675 147 386.7682 12 32.1712 57 157.1748 102 291.2621 147 406.3710
13 33.6307 58 153.9761 103 281.5884 148 388.4428 13 34.8695 58 160.0551 103 294.2492 148 408.1682
14 36.2069 59 156.7517 104 284.3805 149 390.1254 14 37.5415 59  162.9552 104 297.2069 149 409.9743
15 38.8179 60 159.5459 105 287.1430 150 391.7453 15  40.2496 60 165.8754 105 300.1342 150 411.7135
16 41.4341 61 162.3221 106 289.9278 151 393.3016 16 42.9634 61 168.7775 106 303.0860 151 413.3848
17 44.0256 62 165.1172 107 292.6819 152 394.7936 17  45.6517 62 171.7003 107 306.0064 152 414.9873
18  46.6229 63 167.8941 108 295.4582 153 396.3632 18  48.3463 63 174.6047 108 308.9512 153 416.6736
19  49.2262 64 170.7282 109 298.2029 154 397.7244 19 51.0474 64 177.5698 109 311.8635 154 418.1362
20  51.8360 65 173.5445 110 300.9151 155 399.1629 20  53.7554 65 180.5170 110 314.7423 155 419.6820
21 54.4526 66 176.3425 111 303.6488 156 400.4624 21 56.4708 66 183.4458 111 317.6448 156 421.0789
22 59.2787 67 179.1606 112 306.3489 157 401.7666 22 61.4798 67 186.3965 112 320.5126 157 422.4810
23 59.6770 68 181.9993 113 309.0145 158 403.0028 23 61.8932 68 189.3696 113 323.3448 158 423.8101
24 62.3160 69 184.8196 114 311.7008 159 404.1701 24 64.6327 69 192.3243 114 326.1998 159 425.0655
25 64.9325 70 187.6212 115 314.4081 160 405.3412 25  67.3491 70  195.2602 115 329.0781 160 426.3250
26 67.5883 71 190.4834 116 317.0226 161 406.3690 26 70.1067 71 198.2605 116 331.8587 161 427.4307
27 70.1911 72 193.2870 117 319.6570 162 407.3998 27 72.8095 72 201.2001 117 334.6614 162 428.5397
28 72.8339 73 196.1521 118 322.3116 163 408.4335 28 75.5543 73 204.2051 118 337.4864 163 429.6520
29 75.4550 74 198.9984 119 324.8700 164 409.3219 29 78.2768 74 207.1914 119 340.2099 164 430.6080
30 78.1171 75 201.8666 120 327.4473 165 410.2125 30 81.0423 75 210.2014 120 342.9545 165 431.5665
31 80.7579 76 204.6742 121 329.9847 166 411.0308 31 83.7862 76 213.1488 121 345.6574 166 432.4474
32 83.4092 77 207.5451 122 332.5408 167 411.8510 32 86.5413 77 216.1636 122 348.3810 167 433.3303
33 86.0712 78 210.3965 123 335.0557 168 412.5234 33 89.3079 78 219.1587 123 351.0617 168 434.0542
34  88.7444 79 213.2279 124 337.5284 169 413.1971 34  92.0866 79 222.1337 124 353.6981 169 434.7795
35 91.3971 80 216.1242 125 340.0187 170 413.7969 35 94.8444 80 225.1779 125 356.3543 170 435.4255
36 94.0614 81 218.9577 126 342.4656 171 414.3226 36 97.6148 81 228.1569 126 358.9649 171 435.9916
37 96.7378 82 221.8135 127 344.8680 172 414.8491 37 100.3982 82 231.1604 127 361.5287 172 436.5585
38 99.4266 83 224.6921 128 347.2870 173 415.2256 38 103.1949 83 234.1888 12811B64. 173 436.9640
39 102.0955 84  227.5940 129 349.5976 174 415.6025 39 105.9715 84  237.2427 129 366.5785 174 437.3700
40 104.7773 85 230.3861 130 351.9866 175 415.9043 40 108.7619 85 240.1820 130 369.1304 175 437.6951
41 107.4724 86 233.2451 131 354.3285 176 416.1308 41 111.5667 86 243.1926 131 371.6327 176 437.9391
42 110.1811 87 236.1272 132 356.5583 177 416.3575 42 114.3863 87 246.2286 132 374.0159 177 438.1832
43 112.8706 88 238.9874 133 358.8023 178 416.5087 43 117.1863 88 249.2424 133 376.4150 178 438.3461
44 115.5742 89 241.8709 134 361.0608 179 416.5843 44 120.0016 89 252.2818 134 378.8303 179 438.4275
45 118.2587 90 244.7318 135 363.2036 180 416.6599 45 122.7976 90 255.2983 135 381.1224 180 438.5090
285 keV 290 keV
0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG
1 2.7658 46 130.3975 91 269.3477 136 402.3625 1 2.8637 46  135.2516 91 280.7492 136 422.0576
2 5.5321 47 133.3425 92 272.5315 137 404.7728 2 5.7279 47 138.3169 92 284.1067 137 424.6385
3 8.3309 48 136.3055 93 275.6906 138 407.1229 3 8.6259 48 141.4016 93 287.4395 138 427.1556
4 11.0991 49  139.2495 94 278.8778 139 409.4879 4 11.4921 49 144.4671 94 290.8028 139 429.6894
5 13.8689 50 142.2495 95 282.0395 140 411.7911 5 14.3601 50 147.5918 95 294.1405 140 432.1577
6 16.6406 51 145.2310 96 285.2293 141 414.1086 6 17.2302 51 150.6979 96 297.5090 141 434.6420
7 19.4147 52 148.2320 97 288.4476 142 416.3626 7 20.1028 52 153.8250 97 300.9089 142 437.0590
8  22.1916 53 151.2145 98 291.5845 143 418.5520 8 22.9783 53 156.9336 98 304.2239 143 439.4071
9 25.0036 54 154.2170 99 294.7490 144 420.6753 9 25.8903 54 160.0637 99 307.5693 144 441.6851
10 27.7871 55 157.2010 100 297.8855 145 422.8108 10 28.7731 55 163.1753 100 310.8861 145 443.9767
11 30.5426 56 160.2445 101 301.0496 146 424.8788 11 31.6269 56 166.3499 101 314.2334 146 446.1965
12 33.3344 57 163.2700 102 304.1846 147 426.8780 12 34.5185 57 169.5065 102 317.5511 147 448.3429
13 36.1310 58 166.2773 103 307.3474 148 428.8073 13 37.4152 58 172.6448 103 320.8993 148 450.4148
14 38.9005 59  169.3059 104 310.4800 149 430.7466 14 40.2840 59 175.8062 104 324.2168 149 452.4979
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COMPTON AND GEOMETRICAL ENERGY BROADENING 677
TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued
285 keV 290 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG

15  41.7077 60 172.3564 105 313.5814 150 432.6145 15  43.1921 60 178.9913 105 327.5024 150 454.5047
16  44.5209 61 175.3888 106 316.7100 151 434.4099 16  46.1066 61 182.1583 106 330.8179 151 456.4341
17 47.3080 62 178.4435 107 319.8062 152 436.1316 17 48.9943 62 185.3495 107 334.1004 152 458.2847
18  50.1017 63 181.4799 108 322.9295 153 437.9438 18  51.8892 63 188.5224 108 337.4127 153 460.2330
19  52.9025 64 184.5805 109 326.0193 154 439.5159 19  54.7916 64 191.7634 109 340.6906 154 461.9235
20  55.7108 65 187.6633 110 329.0746 155 441.1779 20  57.7020 65 194.9867 110 343.9331 155 463.7109
21  58.5269 66 190.7278 111 332.1562 156 442.6798 21  60.6208 66 198.1917 111 347.2046 156 465.3267
22 63.7225 67 193.8160 112 335.2019 157 444.1878 22 66.0068 67 201.4224 112 350.4392 157 466.9491
23  64.1513 68 196.9284 113 338.2108 158 445.6175 23 66.4514 68 204.6795 113 353.6358 158 468.4876
24 66.9934 69 200.0226 114 341.2450 159 446.9680 24 69.3981 69 207.9183 114 356.8604 159 469.9411
25  69.8118 70 203.0979 115 344.3051 160 448.3233 25  72.3207 70 211.1384 115 360.1136 160 471.4001
26 72.6733 71 206.2416 116 347.2622 161 449.5131 26  75.2882 71 2144311 116 363.2585 161 472.6811
27  75.4783 72 209.3227 117 350.2438 162 450.7067 27  78.1976 72 217.6591 117 366.4305 162 473.9664
28  78.3272 73 212.4732 118 353.2502 163 451.9040 28  81.1529 73 220.9609 118 369.6300 163 475.2558
29  81.1534 74 215.6049 119 356.1495 164 452.9333 29  84.0850 74 224.2441 119 372.7167 164 476.3645
30  84.0247 75 218.7627 120 359.0722 165 453.9654 30 87.0643 75 2275555 120 375.8293 165 477.4762
31  86.8738 76 221.8556 121 361.9515 166 454.9139 31  90.0212 76 230.8000 121 378.8966 166 478.4981
32  89.7351 77 225.0202 122 364.8539 167 455.8647 32 92.9909 77 234.1207 122 381.9896 167 479.5226
33  92.6088 78 228.1652 123 367.7113 168 456.6444 33  95.9741 78 237.4219 123 385.0358 168 480.3629
34  95.4955 79 231.2900 124 370.5225 169 457.4257 34  98.9713 79 240.7029 124 388.0337 169 481.2049
35  98.3609 80 234.4885 125 373.3557 170 458.1216 35 101.9469 80 244.0624 125 391.0560 170 481.9548
36 101.2399 81 237.6195 126 376.1411 171 458.7315 36 104.9370 81 247.3521 126 394.0284 171 482.6122
37 104.1328 82 240.7772 127 378.8776 172 459.3423 37 107.9421 82 250.6709 127 396.9494 172 483.2707
38 107.0401 83 243.9621 128 381.6347 173 459.7793 38 110.9628 83 254.0194 128 399.8935 173 483.7417
39 109.9270 84 247.1749 129 384.2698 174 460.2167 39 113.9628 84 257.3983 129 402.7081 174 484.2133
40 112.8289 85 250.2681 130 386.9960 175 460.5670 40 116.9789 85 260.6526 130 405.6210 175 484.5910
41 115.7463 86 253.4374 131 389.6700 176 460.8299 41 120.0117 86 263.9880 131 408.4791 176 484.8745
42 118.6795 87 256.6345 132 392.2176 177 461.0930 42 123.0615 87 267.3538 132 411.2029 177 485.1582
43 121.5931 88 259.8092 133 394.7829 178 461.2685 43 126.0915 88 270.6972 133 413.9465 178 485.3474
44 124.5230 89 263.0120 134 397.3662 179 461.3563 44 129.1392 89 274.0712 134 416.7102 179 485.4421
45 127.4334 90 266.1917 135 399.8186 180 461.4441 45 132.1672 90 277.4222 135 419.3345 180 485.5367

295 keV 300 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG

1 2.9634 46  140.2078 91 292.5069 136 442.6316 1 3.0647 46 145.2671 91 304.6322 136 464.1348

2 5.9272 47  143.3967 92 296.0468 137 445.3959 2 6.1298 47  148.5830 92 308.3638 137 467.0967

3 8.9259 48 146.6064 93 299.5619 138 448.0927 3 9.2311 48 151.9213 93 312.0707 138 469.9870
4 11.8920 49  149.7970 94 303.1106 139 450.8082 4 12.2987 49 155.2404 94 315.8143 139 472.8983

5  14.8599 50 153.0499 95 306.6335 140 453.4543 5 15.3682 50 158.6251 95 319.5320 140 475.7359

6  17.8300 51 156.2842 96 310.1902 141 456.1183 6  18.4401 51 161.9914 96 323.2868 141 478.5937
7  20.8028 52 159.5411 97 313.7812 142 458.7108 7 215149 52 165.3821 97 327.0793 142 481.3756
8  23.7788 53 162.7796 98 317.2839 143 461.2302 8  24.5930 53 168.7543 98 330.7799 143 484.0799
9  26.7926 54 166.0413 99 320.8200 144 463.6750 9  27.7105 54 172.1516 99 3345171 144 486.7048
10  29.7764 55 169.2846 100 324.3272 145 466.1351 10  30.7970 55 175.5306 100 338.2251 145 489.3468
11 32.7302 56 172.5943 101 327.8678 146 468.5186 11 33.8527 56 178.9796 101 3419700 146 491.9073
12 35.7234 57 175.8861 102 331.3784 147 470.8240 12 36.9492 57 182.4109 102 345.6844 147 494.3846
13 38.7220 58 179.1597 103 334.9226 148 473.0499 13 40.0516 58 185.8242 103 349.4358 148 496.7771
14 41.6920 59 182.4583 104 338.4355 149 475.2884 14  43.1246 59 189.2645 104 353.1555 149 499.1836
15  44.7029 60 185.7825 105 341.9160 150 477.4454 15  46.2401 60 192.7324 105 356.8423 150 501.5033
16  47.7206 61 189.0887 106 345.4295 151 479.5197 16  49.3629 61 196.1825 106 360.5653 151 503.7344
17 50.7109 62 1924211 107 348.9091 152 481.5098 17 52.4576 62 199.6609 107 364.2539 152 505.8754
18  53.7087 63 195.7353 108 352.4217 153 483.6053 18  55.5604 63 203.1213 108 367.9787 153 508.1305
19  56.7147 64 199.1216 109 355.8991 154 485.4239 19 58.6719 64 206.6580 109 371.6678 154 510.0880
20  59.7292 65 202.4902 110 359.3402 155 487.3472 20 61.7925 65 210.1774 110 375.3196 155 512.1586
21 62.7528 66 205.8409 111 362.8132 156 489.0861 21 64.9229 66 213.6789 111 379.0068 156 514.0311
22 68.3329 67 209.2194 112 366.2485 157 490.8326 22 70.7009 67 217.2106 112 382.6551 157 515.9121
23  68.7936 68 212.6264 113 369.6444 158 492.4890 23 71.1780 68 220.7732 113 386.2631 158 517.6964
24 71.8471 69 216.0154 114 373.0715 159 494.0542 24 743404 69 224.3181 114 389.9055 159 519.3829
25  74.8759 70 219.3858 115 376.5302 160 495.6256 25 774775 70 227.8446 115 393.5829 160 521.0762
26 77.9517 71 222.8333 116 379.8749 161 497.0055 26  80.6638 71 231.4528 116 397.1405 161 522.5635
27  80.9676 72 226.2141 117 383.2497 162 498.3902 27  83.7885 72 234.9923 117 400.7313 162 524.0561
28  84.0315 73 229.6732 118 386.6550 163 499.7796 28  86.9633 73 238.6151 118 404.3559 163 525.5541
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TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

295 keV 300 keV

[4 AG [4 AG [4 AG AG AG 0 AG 0 AG [4 AG
29 87.0719 74 233.1139 119 389.9412 164 500.9743 29 90.1142 74 242.2197 119 407.8552 164 526.8424
30 90.1616 75 236.5853 120 393.2564 165 502.1726 30 93.3166 75 245.8576 120 411.3864 165 528.1347
31 93.2284 76  239.9876 121 396.5245 166 503.2741 31 96.4959 76 249.4243 121 414.8688 166 529.3228
32 96.3092 77  243.4709 122 399.8210 167 504.3786 32 99.6901 77 253.0771 122 418.3829 167 530.5143
33 99.4043 78 246.9350 123 403.0688 168 505.2845 33  102.8997 78  256.7109 123 421.8461 168 531.4916
34 102.5145 79 250.3790 124 406.2662 169 506.1925 34 106.1254 79  260.3250 124 425.2569 169 532.4713
35 105.6027 80 253.9065 125 409.4907 170 507.0013 35 109.3290 80 264.0279 125 428.6979 170 533.3440
36 108.7067 81 257.3618 126 412.6631 171 507.7103 36 112.5493 81 267.6562 126 432.0844 171 534.1091
37 111.8267 82 260.8489 127 415.7817 172 508.4205 37 115.7870 82 271.3192 127 435.4147 172 534.8757
38 114.9634 83 264.3685 128 418.9260 173 508.9285 38 119.0426 83 275.0175 128 438.7735 173 5835.4240
39 118.0793 84 267.9212 129 421.9330 174 509.4372 39 1222771 84 278.7520 129 441.9868 174 535.9731
40 121.2125 85 271.3440 130 425.0460 175 509.8447 40 125.5303 85 282.3511 130 445.3146 175 536.4129
41 124.3635 86 274.8533 131 428.1015 176 510.1505 41  128.8026 86 286.0426 131 448.5819 176 536.7431
42 127.5330 87 278.3958 132 431.0143 177 510.4565 42 132.0948 87 289.7702 132 451.6977 177 537.0735
43 130.6825 88 281.9160 133 433.9493 178 510.6607 43  135.3668 88 293.4757 133 454.8383 178 537.2939
44 133.8510 89 285.4697 134 436.9066 179 510.7628 44 138.6594 89 297.2178 134 458.0039 179 537.4041
45 136.9997 90 289.0003 135 439.7158 180 510.8650 45  141.9320 90 300.9370 135 461.0118 180 537.5144

305 keV 310 keV

[4 AG [4 AG [4 AG AG AG 0 AG 0 AG [4 AG

1 3.1677 46 150.4305 91 317.1372 136 486.6221 1 3.2724 46 155.6990 91 330.0348 136 510.1526

2 6.3358 47 153.8768 92 321.0704 137 489.7967 2 6.5453 47  159.2794 92 334.1798 137 513.5568

3 9.5415 48 157.3472 93 324.9788 138 492.8957 3 9.8570 48 162.8856 93 338.3003 138 516.8809

4 12.7123 49 160.7986 94 328.9275 139 496.0182 4 13.1327 49 166.4729 94  342.4649 139 520.2314

5 15.8851 50 164.3190 95 332.8504 140 499.0626 5 16.4105 50 170.1328 95 346.6039 140 523.4992

6 19.0605 51 167.8210 96 336.8139 141 502.1295 6 19.6912 51 173.7745 96 350.7872 141 526.7922

7 22.2390 52 171.3493 97 340.8188 142 505.1160 7 22.9751 52 177.4445 97 355.0160 142 529.9999

8 25.4211 53 174.8594 98 344.7280 143 508.0200 8 26.2629 53 181.0965 98 359.1453 143 533.1200

9 28.6439 54 178.3964 99 348.6775 144 510.8396 9 29.5929 54 184.7774 99 363.3189 144 536.1503
10  31.8349 55 181.9152 100 352.5976 145 513.6784 10  32.8902 55 188.4405 100 367.4630 145 539.2022
11 34.9942 56 185.5080 101 356.5581 146 516.4304 11 36.1549 56 192.1815 101 371.6515 146 542.1616
12 38.1960 57 189.0833 102 360.4881 147 519.0937 12 39.4637 57 195.9053 102 375.8093 147 545.0265
13 41.4040 58 192.6407 103 364.4586 148 521.6665 13 427791 58 199.6115 103 380.0117 148 547.7947
14 445818 59 196.2273 104 368.3971 149 524.2551 14 46.0636 59 203.3492 104 384.1819 149 550.5808
15  47.8038 60 199.8437 105 372.3022 150 526.7509 15  49.3939 60 207.1191 105 388.3184 150 553.2677
16 51.0336 61 203.4426 106 376.2473 151 529.1521 16 52.7327 61 210.8717 106 392.4989 151 555.8534
17 54.2346 62 207.0720 107 380.1574 152 531.4568 17 56.0419 62 214.6573 107 396.6440 152 558.3360
18 57.4443 63 210.6837 108 384.1075 153 533.8849 18 59.3604 63 218.4255 108 400.8331 153 560.9520
19 60.6632 64 214.3761 109 388.0211 154 535.9931 19 62.6888 64 222.2791 109 404.9852 154 563.2239
20  63.8920 65 218.0515 110 391.8968 155 538.2236 20  66.0277 65 226.1162 110 409.0986 155 565.6282
21 67.1311 66 221.7094 111 395.8114 156 540.2412 21 69.3776 66 229.9361 111  413.2552 156 567.8034
22 73.1109 67 225.3999 112 399.6864 157 542.2682 22 75.5630 67 233.7913 112 417.3712 157 569.9895
23 73.6047 68 229.1240 113 403.5199 158 544.1916 23 76.0738 68 237.6828 113  421.4448 158 572.0640
24  76.8781 69 232.8306 114 407.3915 159 546.0097 24 79.4604 69 241.5572 114 425.5606 159 574.0255
25 80.1258 70 236.5191 115 411.3018 160 547.8356 25  82.8209 70 245.4141 115 429.7191 160 575.9958
26 83.4248 71 240.2943 116 415.0862 161 549.4397 26 86.2349 71  249.3628 116 433.7453 161 577.7269
27 86.6604 72 243.9989 117 418.9074 162 551.0498 27 89.5837 72 253.2390 117 437.8122 162 579.4649
28 89.9485 73 247.7918 118 422.7660 163 552.6659 28 92.9872 73 257.2089 118 441.9207 163 581.2097
29 93.2122 74 251.5669 119 426.4926 164 554.0560 29 96.3661 74 261.1615 119 445.8901 164 582.7107
30 96.5298 75 255.3783 120 430.2547 165 555.4506 30 99.8013 75 265.1533 120 449.8989 165 584.2168
31 99.8239 76 259.1162 121 433.9661 166 556.7329 31 103.2127 76 269.0697 121 453.8553 166 585.6019
32 103.1339 77 262.9457 122 437.7127 167 558.0191 32 106.6411 77 273.0833 122 457.8507 167 586.9913
33 106.4606 78  266.7565 123 441.4065 168 559.0742 33 110.0874 78 277.0788 123 461.7913 168 588.1313
34 109.8044 79 270.5479 124 445.0457 169 560.1320 34 113.5520 79 281.0553 124 465.6752 169 589.2742
35 113.1259 80 274.4339 125 448.7184 170 561.0744 35 116.9941 80 285.1324 125 469.5964 170 590.2926
36 116.4654 81 278.2430 126 452.3343 171 561.9006 36 120.4555 81 289.1302 126 473.4584 171 591.1856
37 119.8235 82 282.0897 127 455.8916 172 562.7285 37 123.9368 82 293.1691 127 477.2591 172 592.0804
38 123.2008 83 285.9750 128 459.4805 173 563.3208 38 127.4386 83 297.2499 128 481.0952 173 592.7206
39 126.5569 84  289.8996 129 462.9153 174 563.9139 39 130.9192 84 301.3735 129 484.7678 174 593.3618
40 129.9329 85 293.6834 130 466.4736 175 564.3890 40 134.4211 85 305.3506 130 488.5739 175 593.8753
41 133.3296 86 297.5656 131 469.9686 176 564.7456 41 137.9452 86 309.4326 131 492.3137 176 594.2609
42  136.7475 87 301.4873 132 473.3027 177 565.1025 42 141.4921 87 313.5577 132 495.8826 177 594.6468
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COMPTON AND GEOMETRICAL ENERGY BROADENING 679

TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

305 keV 310 keV

[4 AG [4 AG [4 AG 0 AG 0 AG 0 AG 0 AG [4 AG

43 140.1453 88 305.3871 133 476.6643 178 565.3406 43 145.0188 88 317.6613 133 499.4822 178 594.9042
44 143.5651 89 309.3269 134 480.0539 179 565.4598 44 148.5692 89 321.8085 134 503.1131 179 595.0330
45 146.9649 90 313.2439 135 483.2758 180 565.5789 45 152.0996 90 352.9334 135 506.5656 180 595.1618

315 keV 320 keV
[4 AG [4 AG [4 AG 0 AG 0 AG 0 AG 0 AG [4 AG
1 3.3788 46 161.0739 91 343.3384 136 534.7907 1 3.4869 46  166.5561 91 357.0620 136 560.6063
2 6.7582 47 164.7918 92 347.7061 137 538.4428 2 6.9744 47 170.4154 92 361.6641 137 564.5264
3 10.1776 48 168.5376 93 352.0498 138 542.0102 3 10.5033 48 174.3045 93 366.2426 138 568.3570
4 13.5599 49 172.2646 94 356.4416 139 545.6071 4 13.9940 49 178.1751 94 370.8738 139 572.2207
5 16.9446 50 176.0680 95 360.8082 140 549.1165 5 17.4872 50 182.1261 95 375.4803 140 575.9917
6 20.3322 51 179.8535 96 365.2234 141 552.6542 6 20.9834 51 186.0595 96 380.1399 141 579.7945
7 23.7233 52 183.6693 97 369.6883 142 556.1014 7  24.4835 52 190.0254 97 384.8540 142 583.5012
8 27.1185 53 187.4674 98 374.0500 143 559.4554 8 27.9879 53 193.9740 98 389.4611 143 587.1091
9 30.5575 54 191.2967 99 378.4601 144 562.7141 9 31.5377 54 197.9561 99 394.1212 144 590.6155
10 33.9628 55 195.1083 100 382.8410 145 565.9969 10 35.0528 55 201.9209 100 398.7523 145 594.1491
11 37.3347 56 199.0022 101 387.2706 146 569.1814 11  38.5337 56 205.9724 101 403.4369 146 597.5778
12 40.7523 57 202.8792 102 391.6695 147 572.2650 12 42.0619 57 210.0075 102 408.0910 147 600.8991
13 44.1770 58 206.7391 103 396.1173 148 575.2455 13  45.5977 58 214.0260 103 412.7989 148 604.1103
14 47.5699 59 210.6328 104 400.5330 149 578.2460 14 49.1010 59 218.0808 104 417.4746 149 607.3441
15 51.0106 60 214.5612 105 404.9147 150 581.1405 15 52.6538 60 222.1730 105 422.1164 150 610.4645
16 54.4602 61 218.4728 106 409.3448 151 583.9268 16  56.2161 61 226.2489 106 426.8114 151 613.4691
17 57.8795 62 222.4199 107 413.7392 152 586.6027 17  59.7475 62 230.3631 107 431.4707 152 616.3554
18 61.3088 63 226.3501 108 418.1822 153 589.4231 18 63.2895 63 234.4609 108 436.1833 153 619.3986
19 64.7486 64 230.3706 109 422.5877 154 591.8732 19 66.8428 64 238.6542 109 440.8583 154 622.0428
20 68.1996 65 234.3751 110 426.9540 155 594.4667 20 70.4080 65 242.8320 110 445.4935 155 624.8425
315 keV 320 keV
[4 AG [4 AG [4 AG 0 AG 0 AG 0 AG 0 AG [4 AG

21 71.6625 66 238.3629 111 431.3678 156 596.8136 21 73.9858 66 246.9939 111 450.1813 156 627.3767
22 78.0574 67 242.3889 112 435.7404 157 599.1727 22 80.5940 67 251.1970 112 454.8273 157 629.9246
23  78.5855 68 246.4541 113 440.0699 158 601.4120 23  81.1399 68 255.4423 113 459.4293 158 632.3438
24 82.0875 69 250.5028 114 444.4458 159 603.5298 24 84.7594 69 259.6719 114 464.0827 159 634.6321
25 85.5629 70 254.5344 115 448.8690 160 605.6574 25 88.3519 70 263.8850 115 468.7884 160 636.9315
26 89.0941 71 258.6634 116 453.1532 161 607.5272 26 92.0026 71 268.2014 116 473.3482 161 638.9527
27  92.5583 72 262.7180 117 457.4826 162 609.4047 27  95.5847 72 2724414 117 477.9581 162 640.9827
28 96.0798 73 266.8719 118 461.8581 163 611.2899 28  99.2263 73 276.7869 118 482.6189 163 643.0213
29 99.5761 74 271.0092 119 466.0871 164 612.9120 29 102.8426 74 281.1164 119 487.1256 164 644.7758
30 103.1314 75 275.1891 120 470.3598 165 614.5398 30 106.5204 75 285.4921 120 491.6809 165 646.5367
31 106.6625 76 279.2913 121 474.5783 166 616.0371 31 110.1738 76 289.7880 121 496.1802 166 648.1566
32 110.2120 77  283.4969 122 478.8401 167 617.5392 32 113.8468 77 294.1937 122 500.7276 167 649.7821
33 113.7804 78 287.6850 123 483.0453 168 618.7719 33 117.5401 78 298.5827 123 505.2165 168 651.1162
34 117.3685 79 291.8546 124 487.1915 169 620.0078 34 121.2543 79 302.9540 124 509.6443 169 652.4540
35 120.9339 80 296.1313 125 491.3792 170 621.1093 35 124.9458 80 307.4392 125 514.1181 170 653.6463
36 124.5199 81 300.3265 126 495.5053 171 622.0752 36 128.6593 81 311.8405 126 518.5280 171 654.6920
37 128.1273 82 304.5661 127 499.5676 172 623.0431 37 132.3956 82 316.2902 127 522.8715 172 655.7400
38 131.7566 83 308.8514 128 503.6693 173 623.7357 38 136.1555 83 320.7894 128 527.2588 173 656.4900
39 135.3646 84 313.1834 129 507.5976 174 624.4294 39 139.8939 84 325.3394 129 531.4625 174 657.2412
40 138.9956 85 317.3629 130 511.6704 175 624.9850 40 143.6570 85 329.7310 130 535.8223 175 657.8429
41 142.6502 86 321.6543 131 515.6737 176 625.4022 41 147.4454 86 334.2419 131 540.1096 176 658.2948
42 146.3293 87 325.9926 132 519.4954 177 625.8198 42 151.2599 87 338.8039 132 544.2040 177 658.7470
43 149.9882 88 330.3101 133 523.3516 178 626.0984 43 155.0544 88 343.3457 133 548.3369 178 659.0488
44 153.6725 89 334.6751 134 527.2427 179 626.2377 44 158.8761 89 347.9394 134 552.5088 179 659.1997
45 157.3369 90 339.0182 135 530.9439 180 626.3771 45 162.6780 90 352.5119 135 556.4787 180 659.3507

325 keV 330 keV
[4 AG [4 AG [4 AG 4 AG 0 AG 0 AG 0 AG [4 G
1 3.5967 46 172.1468 91 371.2205 136 587.6755 1 3.7083 46 177.8473 91 385.8296 136 616.0815
2 7.1941 47 176.1513 92 376.0692 137 591.8858 2 7.4172 47 182.0008 92 390.9379 137 620.6063
3 10.8342 48 180.1877 93 380.8951 138 596.0015 3  11.1702 48 186.1885 93 396.0243 138 625.0312
4 14.4349 49  184.2059 94 385.7785 139 600.1543 4 14.8827 49 190.3585 94 401.1736 139 629.4977
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TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

325 keV 330 keV

0 AG [4 AG [4 AG AG 0 AG 0 AG 0 AG 0 AG

5 18.0383 50 188.3086 95 390.6379 140 604.2089 5 18.5981 50 194.6171 95 406.2997 140 633.8603
6 21.6450 51 192.3941 96 395.5554 141 608.2993 6 22.3169 51 198.8592 96 411.4895 141 638.2631
7 25.2557 52 196.5146 97 400.5326 142 612.2877 7 26.0400 52 203.1387 97 416.7444 142 642.5578
8 28.8711 53 200.6181 98 405.3988 143 616.1713 8 29.7681 53 207.4017 98 421.8846 143 646.7412
9 325334 54 204.7576 99 410.3232 144 619.9469 9 33.5447 54 211.7034 99 427.0884 144 650.8097
10 36.1601 55 208.8803 100 415.2190 145 623.7531 10 37.2849 55 215.9888 100 432.2643 145 654.9127
11  39.7518 56 213.0943 101 420.1735 146 627.4476 11 40.9891 56 220.3704 101 437.5046 146 658.8967
12 43.3925 57 217.2926 102 425.0978 147 631.0275 12 44.7441 57 224.7370 102 442.7153 147 662.7585
13 47.0413 58 221.4747 103 430.0812 148 634.4899 13 48.5077 58 229.0880 103 447.9909 148 666.4947
14  50.6567 59 225.6959 104 435.0328 149 637.9776 14 52.2372 59 233.4810 104 453.2351 149 670.2596
15 54.3236 60 229.9573 105 439.9506 150 641.3442 15 56.0200 60 237.9173 105 458.4459 150 673.8948
16  58.0006 61 234.2031 106 444.9269 151 644.5869 16 59.8136 61 242.3386 106 463.7211 151 677.3973
17 61.6460 62 238.4900 107 449.8674 152 647.7027 17 63.5750 62 246.8043 107 468.9607 152 680.7639
18 65.3027 63 242.7613 108 454.8668 153 650.9888 18 67.3483 63 251.2551 108 474.2652 153 684.3155
19 68.9714 64 247.1335 109 459.8284 154 653.8450 19 71.1345 64 255.8124 109 479.5319 154 687.4034
20 72.6528 65 251.4910 110 464.7501 155 656.8699 20 74.9341 65 260.3561 110 484.7586 155 690.6746
21 76.3476 66 255.8333 111 469.7296 156 659.6085 21 78.7481 66 264.8853 111 490.0492 156 693.6371
22 83.1732 67 260.2199 112 474.6669 157 662.3628 22 85.7949 67 269.4624 112 495.2974 157 696.6172
23 83.7371 68 264.6522 113 479.5597 158 664.9785 23 86.3771 68 274.0886 113 500.5005 158 699.4481
24  87.4763 69 269.0696 114 484.5093 159 667.4533 24  90.2384 69 278.7009 114 505.7664 159 702.1272
25 91.1882 70 273.4712 115 489.5168 160 669.9407 25 94.0719 70 283.2984 115 511.0964 160 704.8205
26  94.9608 71 277.9824 116 494.3711 161 672.1276 26 97.9686 71 288.0120 116 516.2658 161 707.1891
27 98.6629 72 282.4152 117 499.2808 162 674.3244 27 101.7931 72 292.6453 117 521.4964 162 709.5688
28 102.4271 73 286.9599 118 504.2470 163 676.5310 28 105.6824 73 297.3973 118 526.7897 163 711.9597
29 106.1658 74  291.4896 119 509.0512 164 678.4304 29 109.5459 74 302.1354 119 531.9126 164 714.0180
30 109.9686 75 296.0692 120 513.9091 165 680.3371 30 113.4762 75 306.9275 120 537.0952 165 716.0848
31 113.7469 76 300.5670 121 518.7096 166 682.0915 31 117.3819 76 311.6357 121 542.2188 166 717.9867
32 117.5460 77 305.1814 122 523.5634 167 683.8521 32 121.3098 77 316.4678 122 547.4016 167 719.8957
33 121.3667 78 309.7801 123 528.3568 168 685.2973 33 125.2608 78 321.2853 123 552.5222 168 721.4629
34 125.2100 79 314.3618 124 533.0870 169 686.7468 34 129.2357 79 326.0869 124 557.5776 169 723.0350
35 129.0303 80 319.0648 125 537.8684 170 688.0387 35 133.1878 80 331.0174 125 562.6900 170 724.4365
36 132.8741 81 323.6816 126 542.5836 171 689.1720 36 137.1649 81 335.8594 126 567.7338 171 725.6659
37 136.7423 82 328.3509 127 547.2296 172 690.3078 37 141.1680 82 340.7586 127 572.7058 172 726.8983
38 140.6357 83 333.0741 128 551.9246 173 691.1208 38 145.1979 83 345.7161 128 577.7324 173 727.7804
39 144.5077 84 337.8524 129 556.4249 174 691.9350 39 149.2067 84 350.7336 129 582.5526 174 728.6640
40 148.4060 85 342.4662 130 561.0943 175 692.5874 40 153.2435 85 355.5803 130 587.5562 175 729.3719
41 152.3314 86 347.2072 131 565.6879 176 693.0772 41 157.3092 86 360.5626 131 592.4806 176 729.9036
42 156.2848 87 352.0039 132 570.0767 177 693.5675 42 161.4048 87 365.6055 132 597.1875 177 730.4357
43 160.2183 88 356.7812 133 574.5084 178 693.8947 43 165.4808 88 370.6301 133 601.9424 178 730.7908
44 164.1808 89 361.6150 134 578.9838 179 694.0583 44 169.5878 89 375.7163 134 606.7462 179 730.9685
45 168.1239 90 366.4286 135 583.2442 180 694.2220 45 173.6756 90 380.7833 135 611.3211 180 731.1462

335 keV 340 keV

[ AG [ AG [ AG AG 0 AG 0 AG 0 AG [ AG

1 3.8215 46  183.6587 91 400.9058 136 645.9151 1 3.9364 46  189.5822 91 416.4665 136 677.2757
2 7.6437 47  187.9653 92 406.2874 137 650.7812 2 7.8736 47  194.0460 92 422.1361 137 682.5129
3 11.5114 48 192.3084 93 411.6484 138 655.5419 3 11.8577 48 198.5488 93 427.7866 138 687.6389
4 15.3374 49 196.6342 94 417.0780 139 660.3494 4 15.7989 49 203.0348 94 433.5119 139 692.8174
5 19.1664 50 201.0533 95 422.4857 140 665.0469 5 19.7433 50 207.6188 95 439.2167 140 697.8796
6 22.9991 51 205.4564 96 427.9629 141 669.7896 6 23.6916 51 212.1874 96 444.9975 141 702.9927
7 26.8364 52 209.8995 97 4335114 142 674.4178 7 27.6448 52 216.7989 97 450.8564 142 707.9844
8 30.6789 53 214.3268 98 438.9411 143 678.9276 8 31.6035 53 221.3954 98 456.5924 143 712.8506
9 345716 54 218.7955 99 444.4406 144 683.3154 9 35.6142 54 226.0361 99 462.4049 144 717.5868
10 38.4270 55 223.2486 100 449.9131 145 687.7420 10 39.5866 55 230.6621 100 468.1916 145 722.3669
11  42.2455 56 227.8030 101 455.4561 146 692.0419 11 43,5212 56 235.3947 101 474.0556 146 727.0120
12  46.1167 57 232.3432 102 460.9704 147 696.2113 12 47.5103 57 240.1139 102 479.8920 147 731.5179
13 49.9970 58 236.8686 103 466.5560 148 700.2466 13 51.5091 58 244.8193 103 485.8066 148 735.8804
14  53.8423 59 241.4391 104 472.1110 149 704.3143 14  55.4723 59 249.5731 104 491.6917 149 740.2795
15 57.7430 60 246.0560 105 477.6330 150 708.2433 15 59.4928 60 254.3766 105 497.5446 150 744.5302
16  61.6552 61 250.6588 106 483.2259 151 712.0300 16 63.5254 61 259.1672 106 503.4755 151 748.6284
17 65.5345 62 255.3094 107 488.7838 152 715.6710 17 67.5246 62 264.0089 107 509.3721 152 752.5702
18 69.4265 63 259.9459 108 494.4130 153 719.5133 18 71.5373 63 268.8376 108 515.3473 153 756.7313
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COMPTON AND GEOMETRICAL ENERGY BROADENING 681
TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

19 73.3321 64 264.6950 109 500.0048 154 722.8549 19 75.5644 64 273.7853 109 521.2857 154 760.3513
20 77.2521 65 269.4314 110 505.5567 155 726.3960 20 79.6068 65 278.7215 110 527.1845 155 764.1887
21 81.1873 66 274.1544 111 511.1791 156 729.6038 21 83.6653 66 283.6454 111 533.1612 156 767.6660
22 88.4594 67 278.9290 112 516.7591 157 732.8316 22 91.1666 67 288.6248 112 539.0957 157 771.1659
23 89.0603 68 283.7566 113 522.2938 158 735.8987 23  91.7865 68 293.6613 113 544.9848 158 774.4925
24 93.0458 69 288.5713 114 527.8979 159 738.8019 24 95.8986 69 298.6862 114 550.9508 159 777.6423
25 97.0031 70 293.3723 115 533.5729 160 741.7214 25 99.9821 70 303.6986 115 556.9952 160 780.8105
26 101.0264 71 298.2962 116 539.0794 161 744.2894 26 104.1343 71 308.8412 116 562.8630 161 783.5980
27 104.9756 72 303.1381 117 544.6539 162 746.8700 27 108.2106 72 313.9002 117 568.8061 162 786.3998
28 108.9924 73 308.1059 118 550.2978 163 749.4634 28 112.3574 73 319.0925 118 574.8263 163 789.2162
29 112.9831 74 313.0610 119 555.7627 164 751.6966 29 116.4779 74 324.2736 119 580.6582 164 791.6419
30 117.0437 75 318.0744 120 561.2937 165 753.9392 30 120.6711 75 329.5177 120 586.5637 165 794.0784
31 121.0793 76 323.0020 121 566.7644 166 756.0034 31 124.8395 76 334.6740 121 592.4075 166 796.3214
32 125.1387 77 328.0612 122 572.3008 167 758.0757 32 129.0330 77 339.9702 122 598.3245 167 798.5736
33 129.2227 78 333.1070 123 577.7734 168 759.7772 33 133.2528 78 3452544 123 604.1761 168 800.4233
34 133.3322 79 338.1382 124 583.1788 169 761.4842 34 137.4997 79 350.5254 124 609.9586 169 802.2791
35 137.4187 80 343.3066 125 588.6477 170 763.0062 35 141.7237 80 3559424 125 615.8119 170 803.9341
36 141.5321 81 348.3842 126 594.0456 171 764.3415 36 145.9763 81 361.2664 126 621.5920 171 805.3863
37 145.6731 82 353.5237 127 599.3692 172 765.6802 37 150.2584 82 366.6576 127 627.2953 172 806.8423
38 149.8429 83 358.7267 128 604.7537 173 766.6385 38 154.5711 83 372.1176 128 633.0665 173 807.8846
39 153.9915 84 363.9948 129 609.9195 174 767.5985 39 158.8628 84 377.6483 129 638.6059 174 808.9289
40 158.1700 85 369.0856 130 615.2841 175 768.3677 40 163.1865 85 382.9952 130 644.3612 175 809.7658
41 162.3795 86 374.3211 131 620.5664 176 768.9454 41 167.5432 86 388.4962 131 650.0308 176 810.3943
42 166.6209 87 379.6223 132 625.6174 177 769.5237 42 171.9339 87 394.0689 132 655.4548 177 811.0235
43 170.8429 88 384.9067 133 630.7223 178 769.9096 43 176.3056 88 399.6262 133 660.9390 178 811.4434
44 175.0981 89 390.2582 134 635.8819 179 770.1026 44 180.7127 89 405.2565 134 666.4846 179 811.6534
45 179.3344 90 395.5917 135 640.7977 180 770.2957 45 185.1013 90 410.8705 135 671.7705 180 811.8636

345 keV 350 keV

[4 AG [4 AG [4 AG AG AG 0 AG 0 AG [4 AG

1  4.0530 46 195.6192 91 432.5300 136 710.2726 1 41714 46 201.7710 91 449.1157 136 745.0258

2 8.1069 47 200.2443 92 438.5032 137 715.9137 2 8.3437 47 206.5616 92 455.4090 137 751.1074

3  12.2091 48 204.9111 93 4444589 138 721.4376 3 12.5657 48 211.3968 93 461.6868 138 757.0654
4  16.2672 49  209.5617 94 450.4964 139 727.0206 4 16.7424 49 216.2166 94 468.0539 139 763.0900

5 20.3287 50 214.3153 95 456.5150 140 732.4807 5 20.9228 50 221.1445 95 474.4042 140 768.9848

6 24.3944 51 219.0542 96 462.6168 141 737.9980 6 25.1076 51 226.0586 96 480.8453 141 774.9442

7  28.4652 52 223.8390 97 468.8038 142 743.3868 7 29.2977 52 231.0217 97 487.3797 142 780.7674

8 32.5419 53 228.6096 98 474.8642 143 748.6423 8 33.4941 53 235.9716 98 493.7834 143 786.4491

9 36.6723 54 233.4276 99 481.0081 144 753.7597 9 37.7461 54  240.9721 99 500.2787 144 791.9840
10 40.7635 55 238.2316 100 487.1278 145 758.9265 10 41.9579 55 2459598 100 506.7515 145 797.5749
11  44.8160 56 243.1480 101 493.3323 146 763.9495 11  46.1301 56 251.0656 101 513.3173 146 803.0124
12 48.9250 57 248.0520 102 499.5105 147 768.8239 12 50.3607 57 256.1602 102 519.8587 147 808.2913
13 53.0442 58 252.9432 103 505.7747 148 773.5451 13 54.6022 58 261.2431 103 526.4944 148 813.4063
14 57.1270 59 257.8862 104 512.0106 149 778.3077 14 58.8065 59 266.3816 104 533.1035 149 818.5684
15 61.2692 60 262.8826 105 518.2156 150 782.9114 15 63.0724 60 2715774 105 539.6832 150 823.5601
16  65.4243 61 267.8672 106 524.5063 151 787.3515 16  67.3520 61 276.7625 106 546.3572 151 828.3764
17  69.5453 62 272.9066 107 530.7637 152 791.6237 17 71.5967 62 282.0066 107 552.9993 152 833.0122
18 73.6807 63 277.9343 108 537.1077 153 796.1352 18 75.8568 63 287.2402 108 559.7369 153 837.9096
19 77.8313 64 283.0877 109 543.4159 154 800.0614 19 80.1331 64 292.6065 109 566.4399 154 842.1732
20 81.9982 65 288.2308 110 549.6852 155 804.2246 20 84.4265 65 297.9641 110 573.1050 155 846.6957
21 86.1822 66 293.3630 111 556.0404 156 807.9984 21 88.7381 66 303.3122 111 579.8650 156 850.7965
22 93.9169 67 298.5549 112 562.3539 157 811.7981 22 96.7102 67 308.7246 112 586.5841 157 854.9268
23 94.5561 68 303.8083 113 568.6224 158 815.4105 23 97.3692 68 314.2030 113 593.2588 158 858.8548
24 98.7970 69 309.0514 114 574.9757 159 818.8319 24 101.7411 69 319.6729 114 600.0274 159 862.5763
25 103.0090 70 314.2835 115 581.4160 160 822.2743 25 106.0840 70 325.1333 115 606.8923 160 866.3216
26 107.2924 71 319.6535 116 587.6713 161 825.3039 26 110.5011 71 330.7398 116 613.5635 161 869.6187
27 111.4983 72 324.9382 117 594.0101 162 828.3498 27 114.8390 72 336.2594 117 620.3273 162 872.9345
28 115.7775 73 330.3643 118 600.4342 163 831.4122 28 119.2531 73 341.9289 118 627.1859 163 876.2691
29 120.0303 74 335.7808 119 606.6608 164 834.0504 29 123.6408 74 347.5906 119 633.8370 164 879.1425
30 124.3590 75 341.2654 120 612.9690 165 836.7010 30 128.1075 75 353.3259 120 640.5789 165 882.0300
31 128.6626 76 346.6602 121 619.2145 166 839.1416 31 132.5492 76 358.9696 121 647.2572 166 884.6893
32 132.9931 77 352.2037 122 625.5414 167 841.5927 32 137.0194 77  364.7711 122 654.0262 167 887.3607
33 137.3515 78 357.7369 123 631.8016 168 843.6060 33 141.5192 78 370.5643 123 660.7273 168 889.5553
34 141.7387 79 363.2585 124 637.9909 169 845.6264 34 146.0498 79 376.3479 124 667.3560 169 891.7581
35 146.1032 80 368.9354 125 644.2591 170 847.4284 35 150.5578 80 382.2966 125 674.0728 170 893.7231
36 150.4981 81 374.5172 126 650.4522 171 849.0098 36 155.0980 81 388.1483 126 680.7125 171 895.4477
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TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

345 keV 350 keV
[4 AG [4 AG [4 AG AG 0 AG 0 AG 0 AG 0 AG
37 154.9244 82 380.1718 127 656.5658 172 850.5956 37 159.6717 82 394.0788 127 687.2704 172 897.1774
38 159.3833 83 385.9011 128 662.7554 173 851.7309 38 164.2801 83  400.0902 128 693.9132 173 898.4159
39 163.8215 84 391.7071 129 668.6993 174 852.8686 39 168.8681 84 406.1848 129 700.2956 174 899.6571
40 168.2937 85 397.3225 130 674.8779 175 853.7803 40 173.4924 85 412.0821 130 706.9335 175 900.6518
41 172.8011 86 403.1024 131 680.9675 176 854.4650 41 178.1541 86 418.1547 131 713.4791 176 901.3990
42 177.3448 87 408.9601 132 686.7961 177 855.1506 42 182.8545 87 424.3119 132 719.7473 177 902.1471
43 181.8699 88 414.8043 133 692.6923 178 855.6081 43 187.5368 88 430.4578 133 726.0913 178 902.6463
44 186.4328 89 420.7279 134 698.6572 179 855.8370 44 192.2593 89 436.6900 134 732.5125 179 902.8961
45 190.9776 90 426.6371 135 704.3455 180 856.0660 45 196.9644 90 442.9100 135 738.6390 180 903.1460
355 keV 360 keV
[4 AG [4 AG [4 AG AG 0 AG 0 AG 0 AG [4 AG
1 4.2914 46 208.0388 91 466.2441 136 781.6676 1 4.4132 46 214.4241 91 483.9369 136 820.3444
2 8.5838 47  212.9995 92 472.8751 137 788.2304 2 8.8273 47  219.5592 92 490.9242 137 827.4336
3 12,9274 48 218.0076 93 479.4929 138 794.6629 3 13.2942 48 224.7450 93 497.9012 138 834.3858
4 17.2245 49 223.0012 94 486.2082 139 801.1706 4 17.7134 49 229.9172 94 504.9845 139 841.4229
5 215254 50 228.1082 95 492.9091 140 807.5412 5 22.1366 50 235.2084 95 512.0562 140 848.3153
6 25.8310 51 233.2025 96 499.7092 141 813.9848 6 26.5648 51 240.4880 96 519.2365 141 855.2903
7 30.1423 52 238.3492 97 506.6114 142 820.2842 7 30.9989 52 245.8235 97 526.5282 142 862.1127
8 34.4602 53 243.4836 98 513.3789 143 826.4335 8 35.4401 53 251.1480 98 533.6815 143 868.7759
9 38.8355 54  248.6722 99 520.2468 144 832.4266 9 39.9406 54 256.5303 99 540.9446 144 875.2730
10 43.1697 55 253.8491 100 527.0943 145 838.4832 10 44.3989 55 261.9021 100 548.1901 145 881.8421
11  47.4634 56 259.1502 101 534.0439 146 844.3763 11  48.8160 56 267.4047 101 555.5475 146 888.2370
12 51.8176 57 264.4415 102 540.9712 147 850.1000 12 53.2955 57 272.8989 102 562.8852 147 894.4511
13 56.1832 58 269.7224 103 548.0020 148 855.6485 13 57.7872 58 278.3841 103 570.3367 148 900.4776
14  60.5109 59 275.0627 104 555.0084 149 861.2504 14  62.2402 59 283.9330 104 577.7663 149 906.5649
355 keV 360 keV
[ AG 6 AG 6 AG AG 0 AG [ AG 0 AG 6 G
15 64.9024 60 280.4645 105 561.9873 150 866.6697 15 66.7592 60 289.5475 105 585.1707 150 912.4564
16 69.3084 61 285.8569 106 569.0700 151 871.9007 16 71.2935 61 295.1545 106 592.6894 151 918.1456
17 73.6789 62 291.3127 107 576.1226 152 876.9376 17  75.7919 62 300.8292 107 600.1803 152 923.6260
18 78.0657 63 296.7594 108 583.2803 153 882.2609 18 80.3074 63 306.4966 108 607.7871 153 929.4204
19 82.4696 64 302.3463 109 590.4052 154 886.8970 19 84.8411 64 312.3119 109 615.3632 154 934.4689
20 86.8918 65 307.9262 110 597.4936 155 891.8165 20 89.3941 65 318.1222 110 622.9047 155 939.8280
21 91.3332 66 313.4982 111 604.6868 156 896.2789 21 93.9675 66 323.9264 111 630.5620 156 944.6911
22 99.5467 67 319.1393 112 611.8405 157 900.7748 22 102.4267 67 329.8049 112 638.1815 157 949.5925
23 100.2258 68 324.8514 113 618.9506 158 905.0521 23 103.1261 68 335.7596 113 645.7590 158 954.2571
24 104.7311 69 330.5568 114 626.1648 159 909.1056 24 107.7672 69 341.7097 114 653.4516 159 958.6793
25 109.2072 70 336.2545 115 633.4856 160 913.1866 25 112.3788 70 347.6540 115 661.2624 160 963.1328
26 113.7604 71 342.1070 116 640.6037 161 916.7801 26 117.0707 71 353.7624 116 668.8613 161 967.0556
27 118.2327 72 347.8710 117 647.8246 162 920.3949 27 121.6799 72 359.7809 117 676.5743 162 971.0029
28 122.7844 73 353.7940 118 655.1508 163 924.0314 28 126.3717 73 365.9679 118 684.4042 163 974.9749
29 127.3095 74  359.7113 119 662.2592 164 927.1657 29 131.0369 74 372.1515 119 692.0058 164 978.3994
30 131.9170 75 365.7079 120 669.4685 165 930.3161 30 135.7878 75 378.4207 120 699.7197 165 981.8423
31 136.4995 76 371.6112 121 676.6139 166 933.2182 31 140.5139 76  384.5950 121 707.3694 166 985.0148
32 141.1122 77 377.6823 122 683.8601 167 936.1342 32 145.2720 77 390.9474 122 715.1317 167 988.2030
33 145.7565 78 383.7471 123 691.0377 168 938.5302 33 150.0636 78 397.2961 123 722.8247 168 990.8234
34 150.4333 79 389.8046 124 698.1416 169 940.9356 34 154.8898 79 403.6399 124 730.4431 169 993.4545
35 155.0878 80 396.0376 125 705.3438 170 943.0817 35 159.6940 80 410.1705 125 738.1714 170 995.8024
36 159.7766 81 402.1717 126 712.4672 171 944.9656 36 164.5346 81 416.6003 126 745.8195 171 997.8638
37 164.5010 82 408.3912 127 719.5067 172 946.8552 37 169.4129 82 423.1226 127 753.3818 172 999.9318
38 169.2622 83 414.6984 128 726.6412 173 948.2085 38 174.3304 83 429.7399 128 761.0505 173 1001.4130
39 174.0036 84 421.0958 129 733.4997 174 949.5647 39 179.2285 84 436.4551 129 768.4266 174 1002.8976
40 178.7834 85 427.2889 130 740.6365 175 950.6518 40 184.1676 85 442.9587 130 776.1064 175 1004.0877
41 183.6031 86 433.6690 131 747.6780 176 951.4684 41 189.1490 86 449.6620 131 783.6878 176 1004.9817
42 188.4639 87 440.1410 132 754.4245 177 952.2861 42 194.1742 87 456.4650 132 790.9558 177 1005.8770
43 193.3073 88 446.6042 133 761.2562 178 952.8318 43 199.1826 88 463.2621 133 798.3195 178 1006.4746
44 198.1936 89 453.1613 134 768.1748 179 953.1048 44 204.2367 89 470.1613 134 805.7809 179 1006.7735
45 203.0631 90 459.7087 135 774.7791 180 953.3780 45 209.2747 90 477.0537 135 812.9073 180 1007.0726
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COMPTON AND GEOMETRICAL ENERGY BROADENING 683
TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued
365 keV 370 keV
0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG
1  4.5366 46  220.9282 91 502.2169 136 861.2181 1 46618 46 227.5527 91 521.1085 136 904.4687
2 9.0743 47  226.2425 92 509.5805 137 868.8845 2 9.3246 47  233.0508 92 528.8695 137 912.7691
3 13.6662 48 231.6107 93 516.9370 138 876.4069 3 14.0433 48 238.6063 93 536.6273 138 920.9183
4 18.2092 49 236.9664 94 524.4095 139 884.0252 4 18.7118 49  244.1505 94 5445116 139 929.1762
5 22.7564 50 242.4469 95 531.8738 140 891.4910 5 23.3847 50 249.8257 95 552.3915 140 937.2735
6 27.3088 51 247.9171 96 539.4565 141 899.0504 6 28.0632 51 255.4919 96 560.4009 141 945.4770
7 31.8676 52 253.4469 97 547.1612 142 906.4484 7 32.7484 52 261.2216 97 568.5436 142 953.5099
8 36.4339 53 258.9670 98 554.7238 143 913.6776 8 37.4415 53 266.9431 98 576.5406 143 961.3640
9 41.0612 54  264.5489 99 562.4066 144 920.7303 9 421976 54  272.7305 99 584.6693 144 969.0305
10 45.6457 55 270.1216 100 570.0749 145 927.8648 10 46.9098 55 278.5104 100 592.7872 145 976.7900
11  50.1879 56 275.8320 101 577.8660 146 934.8136 11 51.5790 56 284.4350 101 601.0397 146 984.3518
12 54.7946 57 281.5355 102 585.6405 147 941.5693 12 56.3148 57 290.3545 102 609.2795 147 991.7073
13 59.4142 58 287.2316 103 593.5400 148 948.1243 13 61.0642 58 296.2684 103 617.6566 148 998.8479
14 63.9944 59 292.9959 104 601.4207 149 954.7485 14  65.7735 59 302.2551 104 626.0186 149 1006.0675
15 68.6429 60 298.8304 105 609.2792 150 961.1627 15 70.5534 60 308.3170 105 634.3619 150 1013.0617
16  73.3076 61 304.6591 106 617.2634 151 967.3594 16  75.3505 61 314.3751 106 642.8437 151 1019.8222
17  77.9358 62 310.5604 107 625.2227 152 973.3315 17  80.1105 62 320.5108 107 651.3040 152 1026.3405
18 82.5821 63 316.4563 108 633.3098 153 979.6484 18 84.8897 63 326.6432 108 659.9053 153 1033.2385
19 87.2476 64 322.5083 109 641.3689 154 985.1545 19 89.6892 64 332.9404 109 668.4820 154 1039.2539
20 91.9336 65 328.5573 110 649.3959 155 991.0018 20 94.5103 65 339.2369 110 677.0297 155 1045.6448
21  96.6411 66 334.6024 111 657.5510 156 996.3101 21 99.3542 66 345.5318 111 685.7189 156 1051.4490
22 105.3501 67 340.7271 112 665.6704 157 1001.6621 22 108.3171 67 3519122 112 694.3754 157 1057.3036
23 106.0703 68 346.9338 113 673.7498 158 1006.7577 23 109.0585 68 358.3805 113 702.9945 158 1062.8797
24 110.8495 69 353.1381 114 681.9568 159 1011.5901 24 113.9782 69 364.8491 114 711.7551 159 1068.1700
25 115.5991 70 359.3390 115 690.2948 160 1016.4584 25 118.8681 70 371.3167 115 720.6610 160 1073.5016
26 120.4321 71 365.7136 116 698.4115 161 1020.7481 26 123.8448 71 377.9683 116 729.3359 161 1078.2010
27 125.1807 72 371.9969 117 706.6549 162 1025.0658 27 128.7353 72 384.5274 117 738.1517 162 1082.9329
28 130.0152 73 378.4589 118 715.0282 163 1029.4120 28 133.7151 73  391.2760 118 747.1120 163 1087.6974
365 keV 370 keV
0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 G
29 134.8231 74 384.9202 119 723.1622 164 1033.1601 29 138.6685 74 398.0268 119 755.8217 164 1091.8076
30 139.7203 75 391.4737 120 731.4213 165 1036.9295 30 143.7147 75 404.8769 120 764.6707 165 1095.9424
31 1445927 76 397.9308 121 739.6166 166 1040.4036 31 148.7364 76 4116294 121 773.4568 166 1099.7543
32 149.4992 77 404.5771 122 7479374 167 1043.8959 32 153.7942 77 418.5827 122 782.3831 167 1103.5873
33 154.4411 78 411.2226 123 756.1889 168 1046.7669 33 158.8895 78 425.5385 123  791.2406 168 1106.7390
34 159.4198 79 417.8658 124 764.3653 169 1049.6502 34 164.0238 79 432.4950 124 800.0228 169 1109.9051
35 164.3767 80 424.7079 125 772.6645 170 1052.2236 35 169.1367 80 439.6631 125 808.9426 170 1112.7314
36 169.3724 81 4314474 126 780.8826 171 1054.4835 36 174.2907 81 446.7272 126 817.7807 171 1115.2138
37 174.4081 82 438.2871 127 789.0132 172 1056.7509 37 179.4872 82 453.8996 127 826.5302 172 1117.7050
38 179.4854 83 445.2298 128 797.2632 173 1058.3752 38 184.7279 83 461.1836 128 835.4136 173 1119.4898
39 184.5438 84 452.2784 129 805.2030 174 1060.0034 39 189.9503 84 468.5824 129 843.9683 174 1121.2791
40 189.6458 85 459.1083 130 813.4745 175 1061.3088 40 195.2189 85 475.7551 130 852.8859 175 1122.7139
41 194.7928 86 466.1512 131 821.6450 176 1062.2895 41 200.5353 86 483.1552 131 861.7001 176 1123.7919
42 199.9863 87 473.3025 132 829.4823 177 1063.2716 42 205.9012 87 490.6730 132 870.1600 177 1124.8715
43 205.1638 88 480.4510 133 837.4272 178 1063.9272 43 211.2520 88 498.1917 133 878.7413 178 1125.5922
44 210.3899 89 487.7107 134 845.4823 179 1064.2552 44 216.6544 89 505.8312 134 887.4468 179 1125.9528
45 215.6007 90 494.9667 135 853.1801 180 1064.5833 45 222.0424 90 513.4709 135 895.7712 180 1126.3136
375 keV 380 keV
0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG
1 4.7886 46  234.2989 91 540.6372 136 950.2967 1 49172 46 241.1684 91 560.8303 136 998.9259
2 95784 47  239.9857 92 548.8184 137 959.2950 2 9.8355 47  247.0489 92 569.4558 137 1008.6942
3 14.4256 48 245.7336 93 557.0006 138 968.1348 3  14.8130 48 252.9943 93 578.0873 138 1018.2967
4 19.2213 49 251.4715 94 565.3209 139 977.0981 4 19.7376 49 258.9312 94 586.8695 139 1028.0396
5 24.0217 50 257.3467 95 573.6412 140 985.8923 5 24.6672 50 265.0121 95 595.6567 140 1037.6049
6 28.8279 51 263.2145 96 582.1030 141 994.8072 6 29.6030 51 271.0872 96 604.5987 141 1047.3078
7 33.6413 52  269.1500 97 590.7107 142 1003.5423 7 34.5462 52 277.2344 97 613.7001 142 1056.8210
8 38.4629 53 275.0789 98 599.1691 143 1012.0877 8  39.4982 53 283.3768 98 622.6490 143 1066.1335
9 43.3496 54 281.0780 99 607.7718 144 1020.4340 9 445173 54  289.5941 99 631.7560 144 1075.2347
10 48.1915 55 287.0714 100 616.3682 145 1028.8865 10  49.4906 55 295.8075 100 640.8619 145 1084.4572
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TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

375 keV 380 keV
[4 AG [4 AG [4 AG AG 0 AG 0 AG 0 AG [4 AG
11  52.9894 56 293.2169 101 625.1122 146 1037.1283 11  54.4191 56 302.1808 101 650.1297 146 1093.4554
12 57.8562 57 299.3593 102 633.8479 147 1045.1496 12 59.4187 57 308.5532 102 659.3944 147 1102.2181
13  62.7373 58 305.4980 103 642.7344 148 1052.9408 13 64.4334 58 314.9240 103 668.8249 148 1110.7342
14 67.5776 59 311.7145 104 651.6104 149 1060.8225 14 69.4067 59 321.3780 104 678.2501 149 1119.3543
15 72.4909 60 318.0114 105 660.4718 150 1068.4623 15 74.4554 60 327.9178 105 687.6657 150 1127.7145
16 77.4224 61 324.3067 106 669.4859 151 1075.8505 16 79.5233 61 334.4584 106 697.2496 151 1135.8038
17  82.3162 62 330.6850 107 678.4825 152 1082.9776 17  84.5530 62 341.0879 107 706.8211 152 1143.6114
18 87.2303 63 337.0623 108 687.6348 153 1090.5237 18 89.6041 63 347.7188 108 716.5645 153 1151.8824
19 92.1659 64 343.6136 109 696.7667 154 1097.1074 19 94.6779 64 354.5333 109 726.2923 154 1159.1023
20 97.1243 65 350.1667 110 705.8732 155 1104.1053 20 99.7757 65 361.3525 110 735.9995 155 1166.7803
21 102.1068 66 356.7208 111 715.1364 156 1110.4638 21 104.8990 66 368.1755 111 745.8801 156 1173.7601
22 111.3280 67 363.3665 112 724.3707 157 1116.8802 22 114.3827 67 375.0967 112 755.7363 157 1180.8068
23 112.0908 68 370.1067 113 733.5707 158 1122.9941 23 115.1674 68 382.1193 113 765.5625 158 1187.5244
24 117.1534 69 376.8499 114 742.9277 159 1128.7969 24 120.3753 69 389.1480 114 775.5630 159 1193.9029
25 122.1862 70 383.5949 115 752.4461 160 1134.6474 25 125.5534 70 396.1816 115 785.7428 160 1200.3366
26 127.3090 71 390.5348 116 761.7237 161 1139.8062 26 130.8250 71 403.4216 116 795.6716 161 1206.0119
27 132.3440 72 397.3812 117 771.1578 162 1145.0023 27 136.0070 72 410.5672 117 805.7749 162 1211.7305
28 137.4719 73 404.4284 118 780.7530 163 1150.2363 28 141.2856 73 417.9258 118 816.0575 163 1217.4930
29 1425734 74 4114811 119 790.0857 164 1154.7530 29 146.5380 74 425.2933 119 826.0657 164 1222.4675
30 147.7714 75 418.6408 120 799.5740 165 1159.2980 30 151.8909 75 432.7762 120 836.2476 165 1227.4749
31 152.9453 76 425.7016 121 809.0009 166 1163.4895 31 157.2198 76  440.1592 121 846.3705 166 1232.0942
32 158.1573 77 432.9759 122 818.5844 167 1167.7052 32 162.5891 77 447.7689 122 856.6686 167 1236.7417
33 163.4091 78 440.2561 123 828.1003 168 1171.1727 33 168.0005 78 455.3885 123 866.9011 168 1240.5654
34 168.7022 79  447.5406 124 837.5416 169 1174.6566 34 173.4557 79 463.0162 124 877.0603 169 1244.4083
35 173.9744 80 455.0501 125 847.1369 170 1177.7675 35 178.8905 80 470.8836 125 887.3923 170 1247.8404
36 179.2902 81 462.4544 126 856.6506 171 1180.5003 36 184.3714 81 478.6444 126 897.6435 171 1250.8562
37 184.6510 82 469.9758 127 866.0751 172 1183.2434 37 189.9001 82 486.5320 127 907.8054 172 1253.8838
38 190.0586 83 477.6180 128 875.6501 173 1185.2090 38 195.4784 83 494.5504 128 918.1368 173 1256.0536
39 195.4487 84 485.3846 129 884.8768 174 1187.1798 39 201.0399 84 502.7035 129 928.0991 174 1258.2296
40 200.8878 85 4929178 130 894.5010 175 1188.7603 40 206.6535 85 510.6156 130 938.4977 175 1259.9748
41 206.3777 86 500.6936 131 904.0200 176 1189.9479 41 212.3208 86 518.7869 131 948.7897 176 1261.2863
42 211.9201 87 508.5972 132 913.1621 177 1191.1374 42 218.0440 87 527.0969 132 958.6810 177 1262.6001
43 217.4483 88 516.5059 133 922.4413 178 1191.9314 43 223.7540 88 535.4167 133 968.7272 178 1263.4771
44  223.0314 89 524.5460 134 931.8609 179 1192.3288 44 229.5222 89 543.8794 134 978.9324 179 1263.9160
45 228.6012 90 532.5906 135 940.8738 180 1192.7263 45 235.2784 90 552.3515 135 988.7035 180 1264.3552
385 keV 390 keV
[4 AG [4 AG [4 AG AG 0 AG 0 AG 0 AG [4 G
1 5.0474 46  248.1627 91 581.7168 136 1050.6072 1 5.1794 46  255.2835 91 603.3273 136 1105.6228
2 10.0961 47  254.2420 92 590.8125 137 1061.2272 2 10.3601 47  261.5668 92 612.9208 137 1117.1870
3 15.2055 48 260.3902 93 599.9198 138 1071.6740 3 15.6032 48 267.9233 93 622.5324 138 1128.5709
4 20.2608 49 266.5316 94 609.1915 139 1082.2808 4 20.7908 49  274.2747 94 632.3233 139 1140.1377
5 25.3213 50 272.8239 95 618.4741 140 1092.7014 5 25.9840 50 280.7844 95 642.1318 140 1151.5097
6 30.3883 51 279.1123 96 627.9258 141 1103.2792 6 31.1840 51 287.2921 96 652.1252 141 1163.0615
7 35.4633 52 285.4773 97 637.5520 142 1113.6572 7 36.3924 52 293.8813 97 662.3095 142 1174.4034
8 40.5474 53 291.8396 98 647.0228 143 1123.8231 8 41.6104 53 300.4699 98 672.3357 143 1185.5215
9 45.7006 54  298.2816 99 656.6667 144 1133.7648 9 46.8997 54 307.1434 99 682.5519 144 1196.4018
10 50.8072 55 304.7218 100 666.3155 145 1143.8456 10 52.1414 55 313.8174 100 692.7797 145 1207.4423
11  55.8682 56 311.3301 101 676.1420 146 1153.6876 11  57.3366 56 320.6681 101 703.2027 146 1218.2284
12 61.0025 57 317.9398 102 685.9715 147 1163.2780 12 62.6074 57 327.5227 102 713.6357 147 1228.7461
13 66.1527 58 324.5503 103 695.9834 148 1172.6045 13  67.8951 58 334.3807 103 724.2693 148 1238.9810
14 71.2608 59 331.2496 104 705.9961 149 1182.0504 14 73.1400 59 341.3335 104 734.9110 149 1249.3537
15 76.4469 60 338.0406 105 716.0051 150 1191.2171 15 78.4655 60 348.3841 105 745.5560 150 1259.4264
16  81.6532 61 344.8349 106 726.1996 151 1200.0920 16  83.8122 61 355.4410 106 756.4057 151 1269.1845
17  86.8208 62 351.7243 107 736.3878 152 1208.6627 17 89.1198 62 362.5994 107 767.2559 152 1278.6139
18 92.0110 63 358.6179 108 746.7657 153 1217.7473 18 94.4512 63 369.7651 108 778.3160 153 1288.6149
19 97.2251 64 365.7052 109 757.1341 154 1225.6818 19 99.8078 64 377.1352 109 789.3737 154 1297.3549
20 102.4647 65 372.8003 110 767.4875 155 1234.1243 20 105.1912 65 384.5165 110 800.4232 155 1306.6597
21 107.7311 66 379.9024 111 778.0331 156 1241.8030 21 110.6030 66 391.9082 111 811.6856 156 1315.1275
22 117.4816 67 387.1097 112 788.5598 157 1249.5592 22 120.6246 67 399.4126 112 822.9360 157 1323.6854
23 118.2884 68 394.4257 113 799.0616 158 1256.9568 23 121.4540 68 407.0335 113 834.1678 158 1331.8519
24 123.6441 69 401.7512 114 809.7570 159 1263.9843 24 126.9600 69 414.6678 114 845.6149 159 1339.6138
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COMPTON AND GEOMETRICAL ENERGY BROADENING 685
TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued
385 keV 390 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG

25 128.9700 70 409.0851 115 820.6519 160 1271.0758 25 132.4361 70 422.3142 115 857.2841 160 1347.4503
26 134.3929 71 416.6376 116 831.2857 161 1277.3341 26 138.0130 71 430.1920 116 868.6819 161 1354.3692
27 139.7247 72 424.0950 117 842.1138 162 1283.6428 27 143.4972 72 437.9743 117 880.2965 162 1361.3469
28 145.1567 73 431.7781 118 853.1421 163 1290.0024 28 149.0854 73  445.9959 118 892.1346 163 1368.3840
29 150.5628 74 439.4742 119 863.8837 164 1295.4945 29 154.6480 74 454.0349 119 903.6736 164 1374.4637
30 156.0733 75 447.2945 120 874.8193 165 1301.0249 30 160.3191 75 462.2076 120 915.4297 165 1380.5882
31 161.5603 76 455.0141 121 885.6994 166 1306.1285 31 165.9672 76  470.2790 121 927.1348 166 1386.2421
32 167.0900 77 462.9746 122 896.7757 167 1311.2649 32 171.6604 77 478.6064 122 939.0600 167 1391.9345
33 172.6642 78 470.9493 123 907.7893 168 1315.4921 33 177.4006 78 486.9528 123 950.9268 168 1396.6207
34 178.2847 79 478.9365 124 918.7319 169 1319.7417 34 183.1898 79 495.3166 124 962.7257 169 1401.3332
35 183.8855 80 487.1788 125 929.8687 170 1323.5381 35 188.9600 80 503.9519 125 974.7432 170 1405.5442
36 189.5351 81 495.3136 126 940.9263 171 1326.8747 36 194.7818 81 5124791 126 986.6844 171 1409.2462
37 195.2353 82 503.5856 127 951.8956 172 1330.2251 37 200.6572 82 521.1546 127 998.5391 172 1412.9644
38 200.9880 83 511.9991 128 963.0557 173 1332.6268 38 206.5881 83 529.9833 128 1010.6094 173 1415.6302
39 206.7248 84 520.5585 129 973.8249 174 1335.0356 39 212.5043 84 538.9701 129 1022.2655 174 1418.3045
40 212.5168 85 528.8693 130 985.0739 175 1336.9678 40 218.4787 85 547.7006 130 1034.4502 175 1420.4499
41 218.3658 86 537.4570 131 996.2156 176 1338.4200 41 224.5137 86 556.7268 131 1046.5280 176 1422.0625
42 224.2740 87 546.1952 132 1006.9311 177 1339.8748 42 230.6113 87 565.9164 132 1058.1525 177 1423.6782
43 230.1702 88 554.9486 133 1017.8223 178 1340.8461 43 236.6982 88 575.1273 133 1069.9764 178 1424.7570
44 236.1282 89 563.8573 134 1028.8936 179 1341.3322 44 242.8507 89 584.5070 134 1082.0050 179 1425.2970
45 242.0754 90 572.7809 135 1039.5016 180 1341.8186 45 248.9938 90 593.9080 135 1093.5388 180 1425.8372

395 keV 400 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 G

1 5.3130 46 262.5324 91 625.6945 136 1164.2910 1  5.4484 46 269.9110 91 648.8531 136 1226.9721
2 10.6275 47  269.0250 92 635.8154 137 1176.9049 2 10.8983 47  276.6185 92 659.5330 137 1240.7566
3 16.0060 48 275.5954 93 645.9616 138 1189.3319 3  16.4139 48 283.4086 93 670.2466 138 1254.3480
4 21.3277 49 282.1627 94 656.3037 139 1201.9682 4 218715 49 290.1975 94 681.1740 139 1268.1798
5 26.6553 50 288.8957 95 666.6708 140 1214.4015 5 27.3352 50 297.1602 95 692.1351 140 1281.8005
6 31.9901 51 295.6289 96 677.2402 141 1227.0411 6 32.8065 51 304.1255 96 703.3174 141 1295.6588
7 37.3336 52 302.4490 97 688.0186 142 1239.4606 7 38.2869 52 311.1829 97 714.7285 142 1309.2871
8 42.6873 53 309.2706 98 698.6366 143 1251.6444 8 43.7781 53 318.2446 98 725.9776 143 1322.6675
9 48.1144 54 316.1826 99 709.4629 144 1263.5765 9 49.3448 54  325.4023 99 737.4551 144 1335.7820
10 53.4931 55 323.0976 100 720.3088 145 1275.6931 10 54.8623 55 332.5658 100 748.9613 145 1349.1099
11 58.8243 56 330.1983 101 731.3691 146 1287.5395 11 60.3314 56 339.9243 101 760.7033 146 1362.1509
12 64.2337 57  337.3057 102 742.4476 147 1299.0993 12 65.8811 57 347.2927 102 772.4728 147 1374.8863
13 69.6607 58 3444194 103 753.7470 148 1310.3562 13 71.4495 58 354.6703 103 784.4856 148 1387.2974
14  75.0443 59 351.6340 104 765.0628 149 1321.7727 14 76.9737 59 362.1556 104 796.5246 149 1399.8939
15 80.5111 60 358.9531 105 776.3900 150 1332.8667 15 82.5839 60 369.7523 105 808.5845 150 1412.1437
16  86.0003 61 366.2816 106 787.9432 151 1343.6215 16 88.2177 61 377.3619 106 820.8940 151 1424.0276
17 91.4500 62 373.7185 107 799.5053 152 1354.0207 17  93.8115 62 385.0872 107 833.2222 152 1435.5267
18 96.9247 63 381.1662 108 811.2995 153 1365.0576 18 99.4316 63 392.8269 108 845.8073 153 1447.7395
19 102.4260 64 388.8294 109 823.0997 154 1374.7091 19 105.0797 64 400.7940 109 858.4085 154 1458.4266
20 107.9555 65 396.5076 110 834.8997 155 1384.9906 20 110.7576 65 408.7802 110 871.0190 155 1469.8190
21 113.5149 66 404.1998 111 846.9362 156 1394.3529 21 116.4669 66 416.7845 111 883.8921 156 1480.1996
22 123.8121 67 412.0129 112 858.9686 157 1403.8203 22 127.0440 67 4249182 112 896.7709 157 1490.7033
23 124.6644 68 419.9507 113 870.9902 158 1412.8598 23 127.9196 68 433.1856 113 909.6481 158 1500.7385
24 130.3231 69 427.9061 114 883.2514 159 1421.4562 24 133.7336 69 441.4750 114 922.7924 159 1510.2873
25 135.9521 70 435.8777 115 895.7601 160 1430.1398 25 139.5180 70 449.7853 115 936.2127 160 1519.9385
26 141.6856 71 444.0945 116 907.9873 161 1437.8105 26 145.4109 71 458.3552 116 949.3415 161 1528.4687
27 147.3248 72 452.2154 117 920.4566 162 1445.5499 27 151.2077 72  466.8292 117 962.7411 162 1537.0797
28 153.0720 73  460.5901 118 933.1757 163 1453.3591 28 157.1168 73 4755723 118 976.4203 163 1545.7727
29 158.7939 74  468.9871 119 945.5831 164 1460.1089 29 163.0010 74 484.3430 119 989.7752 164 1553.2902
30 164.6287 75 477.5280 120 958.2339 165 1466.9112 30 169.0024 75 493.2686 120 1003.4032 165 1560.8695
31 170.4409 76 485.9671 121 970.8396 166 1473.1933 31 174.9818 76 502.0923 121 1016.9937 166 1567.8723
32 176.3008 77 4946784 122 983.6925 167 1479.5206 32 181.0116 77 511.2053 122 1030.8623 167 1574.9285
33 182.2103 78 503.4140 123 996.4925 168 1484.7314 33 187.0938 78 520.3487 123 1044.6854 168 1580.7417
34 188.1716 79 512.1724 124 1009.2295 169 1489.9731 34 193.2306 79 529.5206 124 1058.4520 169 1586.5915
35 194.1147 80 521.2198 125 1022.2128 170 1494.6585 35 199.3502 80 539.0005 125 1072.4965 170 1591.8221
36 200.1124 81 530.1589 126 1035.1239 171 1498.7785 36 205.5274 81 548.3719 126 1086.4748 171 1596.4230
37 206.1667 82 539.2583 127 1047.9519 172 1502.9177 37 211.7644 82 557.9168 127 1100.3748 172 1601.0465
38 212.2798 83 5485234 128 1061.0235 173 1505.8860 38 218.0637 83 567.6410 128 1114.5509 173 1604.3630
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TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

395 keV 400 keV
[4 AG [4 AG [4 AG 0 AG 0 AG 0 AG 0 AG [4 AG
39 218.3792 84 557.9598 129 1073.6567 174 1508.8642 39 224.3504 84 577.5505 129 1128.2630 174 1607.6911
40 224.5403 85 567.1322 130 1086.8734 175 1511.2539 40 230.7025 85 587.1885 130 1142.6206 175 1610.3621
41 230.7655 86 576.6206 131 1099.9849 176 1513.0504 41 237.1223 86 597.1642 131 1156.8762 176 1612.3702
42 237.0570 87 586.2865 132 1112.6143 177 1514.8504 42 243.6124 87 607.3326 132 1170.6193 177 1614.3827
43 243.3393 88 595.9803 133 1125.4704 178 1516.0525 43 250.0948 88 617.5366 133 1184.6209 178 1615.7267
44 249.6911 89 605.8577 134 1138.5597 179 1516.6541 44 256.6508 89 627.9401 134 1198.8885 179 1616.3994
45 256.0351 90 615.7634 135 1151.1205 180 1517.2561 45 263.2007 90 638.3799 135 1212.5916 180 1617.0726
405 keV 410 keV
[4 AG [4 AG [4 AG 4 AG 0 AG 0 AG 0 AG [4 AG
1 5.5855 46 273.9961 91 664.5333 136 1278.0997 1 5.7242 46  285.0643 91 697.6945 136 1366.0706
2 11.1725 47 280.8386 92 675.6672 137 1293.0071 2 11.4501 47  292.2188 92 709.5972 137 1382.6336
3 16.8270 48 287.7676 93 686.8434 138 1307.7187 3 17.2453 48  299.4659 93 721.5532 138 1398.9945
4 224221 49 294.6978 94 698.2504 139 1322.7036 4 22.9796 49 306.7168 94 733.7645 139 1415.6752
5 28.0236 50 301.8076 95 709.7002 140 1337.4730 5 28.7207 50 314.1582 95 746.0303 140 1432.1315
6 33.6332 51 308.9226 96 721.3892 141 1352.5133 6 34.4702 51 321.6076 96 758.5611 141 1448.9056
7 39.2523 52 316.1343 97 733.3257 142 1367.3171 7 40.2298 52 329.1609 97 771.3666 142 1465.4318
8 44.8827 53 323.3528 98 745.1010 143 1381.8644 8 46.0013 53 336.7242 98 784.0083 143 1481.6867
9 50.5910 54 330.6723 99 757.1239 144 1396.1347 9 51.8529 54 344.3961 99 796.9253 144 1497.6469
10 56.2490 55 338.0003 100 769.1854 145 1410.6497 10 57.6533 55 352.0798 100 809.8935 145 1513.8957
11 61.8580 56 345.5307 101 781.5031 146 1424.8643 11 63.4039 56 359.9788 101 823.1470 146 1529.8229
12 67.5499 57 353.0742 102 793.8588 147 1438.7574 12 69.2400 57 367.8946 102 836.4515 147 1545.4038
13 73.2614 58 360.6300 103 806.4791 148 1452.3077 13  75.0967 58 375.8265 103 850.0516 148 1560.6137
14 78.9283 59  368.2992 104 819.1366 149 1466.0717 14 80.9080 59 383.8807 104 863.7024 149 1576.0769
15 84.6839 60 376.0857 105 831.8256 150 1479.4675 15 86.8110 60 392.0615 105 877.3979 150 1591.1397
16 90.4642 61 383.8885 106 844.7872 151 1492.4734 16 92.7401 61 400.2629 106 891.3987 151 1605.7764
17  96.2042 62 391.8135 107 857.7784 152 1505.0676 17  98.6284 62 408.5962 107 905.4430 152 1619.9615
18 101.9720 63 399.7565 108 871.0509 153 1518.4540 18 104.5459 63 416.9522 108 919.8029 153 1635.0513
19 107.7691 64 407.9365 109 884.3507 154 1530.1767 19 110.4943 64 4255613 109 934.2045 154 1648.2764
20 113.5976 65 416.1398 110 897.6711 155 1542.6819 20 116.4756 65 434.1987 110 948.6402 155 1662.3954
21 119.4592 66 424.3653 111 911.2797 156 1554.0846 21 122.4918 66 442.8636 111 963.4007 156 1675.2795
22 130.3207 67 432.7276 112 924.9055 157 1565.6304 22 133.6421 67 451.6766 112 978.1925 157 1688.3348
23 131.2200 68 441.2313 113 938.5407 158 1576.6686 23 134.5655 68 460.6430 113 993.0070 158 1700.8253
24 137.1917 69 449.7617 114 952.4701 159 1587.1785 24 140.6976 69 469.6418 114 1008.1543 159 1712.7261
25 143.1341 70 458.3176 115 966.7040 160 1597.8077 25 146.8007 70 478.6720 115 1023.6464 160 1724.7704
26 149.1890 71  467.1452 116 980.6405 161 1607.2078 26 153.0203 71 487.9934 116 1038.8282 161 1735.4287
27 155.1463 72 475.8782 117 994.8764 162 1616.7023 27 159.1408 72 497.2197 117 1054.3499 162 1746.2007
28 161.2201 73  484.8931 118 1009.4219 163 1626.2927 28 165.3822 73 506.7487 118 1070.2235 163 1757.0881
29 167.2695 74 493.9412 119 1023.6347 164 1634.5904 29 171.5997 74 516.3177 119 1085.7480 164 1766.5136
30 173.4406 75 503.1537 120 1038.1506 165 1642.9607 30 177.9437 75 526.0658 120 1101.6179 165 1776.0264
31 179.5904 76 512.2658 121 1052.6392 166 1650.6979 31 184.2670 76 535.7129 121 1117.4725 166 1784.8245
32 185.7933 77 521.6817 122 1067.4371 167 1658.4976 32 190.6464 77 545.6869 122 1133.6805 167 1793.6980
33 192.0516 78 531.1341 123 1082.1995 168 1664.9262 33 197.0841 78 555.7052 123 1149.8647 168 1801.0149
34 198.3675 79 540.6212 124 1096.9146 169 1671.3976 34 203.5827 79 565.7658 124 1166.0120 169 1808.3837
35 204.6671 80 550.4323 12%111.9400 170 1677.1861 35 210.0660 80 576.1760 125 1182.5154 170 1814.9776
36 211.0276 81 560.1365 126 1126.9080 171 1682.2794 36 216.6136 81 586.4788 126 1198.9713 171 1820.7815
37 217.4513 82 570.0260 127 1141.8054 172 1687.3992 37 223.2280 82 596.9844 127 1215.3651 172 1826.6176
38 223.9407 83 580.1071 128 1157.0124 173 1691.0727 38 229.9118 83 607.6999 128 1232.1154 173 1830.8061
39 230.4190 84 590.3866 129 1171.7348 174 1694.7599 39 236.5858 84 618.6329 129 1248.3475 174 1835.0113
40 236.9663 85 600.3901 130 1187.1641 175 1697.7196 40 243.3328 85 629.2789 130 1265.3751 175 1838.3875
41 243.5853 86 610.7505 131 1202.4979 176 1699.9452 41 250.1556 86 640.3114 131 1282.3139 176 1840.9268
42 250.2786 87 621.3174 132 1217.2937 177 1702.1758 42 257.0570 87 651.5709 132 1298.6740 177 1843.4721
43 256.9660 88 631.9278 133 1232.3812 178 1703.6657 43 263.9543 88 662.8841 133 1315.3725 178 1845.1724
44  263.7313 89 642.7526 134 1247.7693 179 1704.4114 44 270.9341 89 674.4333 134 1332.4202 179 1846.0236
45 270.4924 90 653.6221 135 1262.5619 180 1705.1578 45 277.9116 90 686.0378 135 1348.8239 180 1846.8754
415 keV 420 keV
[4 AG [4 AG [4 AG [4 AG AG 0 AG 0 AG [4 AG
1 5.8647 46 292.8426 91 723.4588 136 1443.4928 1 6.0069 46  300.7578 91 750.1778 136 1526.9611
2 11.7312 47  300.2294 92 736.0303 137 1461.7106 2 12.0156 47 308.3830 92 763.4602 137 1547.0498
3 17.6686 48 307.7144 93 748.6670 138 1479.7242 3 18.0972 48 316.1122 93 776.8213 138 1566.9349
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COMPTON AND GEOMETRICAL ENERGY BROADENING 687
TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued
415 keV 420 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG

4 23.5440 49  315.2057 94 761.5827 139 1498.1087 4 241152 49 323.8506 94 790.4875 139 1587.2517
5 29.4264 50 322.8966 95 7745655 140 1516.2644 5 30.1406 50 331.7980 95 804.2348 140 1607.3378
6 35.3176 51 330.5985 96 787.8384 141 1534.7897 6 36.1753 51 339.7597 96 818.3002 141 1627.8554
7 41.2195 52 338.4107 97 801.4125 142 1553.0598 7 422212 52 347.8384 97 832.6959 142 1648.1129
8 47.1337 53 346.2361 98 814.8232 143 1571.0483 8 48.2801 53 355.9338 98 846.9294 143 1668.0799
9 53.1305 54 354.1769 99 828.5363 144 1588.7283 9 54.4238 54 364.1516 99 861.4954 144 1687.7256
10 59.0752 55 362.1329 100 842.3143 145 1606.7458 10 60.5147 55 372.3884 100 876.1420 145 1707.7680
11  64.9692 56 370.3151 101 856.4065 146 1624.4243 11  66.5540 56 380.8628 101 891.1348 146 1727.4544
12 70.9514 57 378.5179 102 870.5642 147 1641.7353 12 72.6841 57 389.3619 102 906.2097 147 1746.7521
13 76.9552 58 386.7408 103 885.0480 148 1658.6501 13 78.8370 58 397.8855 103 921.6448 148 1765.6277
14 829131 59 395.0939 104 899.5976 149 1675.8631 14 84.9434 59 406.5476 104 937.1632 149 1784.8558
15 88.9655 60 403.5818 105 914.2069 150 1692.6460 15 91.1473 60 415.3534 105 952.7585 150 1803.6229
16  95.0453 61 412.0949 106 929.1543 151 1708.9693 16  97.3799 61 424.1890 106 968.7286 151 1821.8943
17 101.0840 62 420.7486 107 944.1607 152 1724.8031 17 103.5712 62 433.1746 107 984.7758 152 1839.6350
18 107.1534 63 429.4296 108 959.5175 153 1741.6621 18 109.7946 63 442.1926 108 1001.2124 153 1858.5432
19 113.2553 64 438.3777 109 974.9321 154 1756.4508 19 116.0522 64 4514924 109 1017.7259 154 1875.1454
20 119.3918 65 447.3594 110 990.3968 155 1772.2523 20 122.3462 65 460.8315 110 1034.3079 155 1892.9011
21 125.5649 66 456.3739 111 1006.2233 156 1786.6839 21 128.6786 66 470.2091 111 1051.2936 156 1909.1323
22 137.0086 67 465.5468 112 1022.0974 157 1801.3192 22 140.4203 67 479.7562 112 1068.3464 157 1925.6072
23 137.9564 68 474.8838 113 1038.0102 158 1815.3323 23 141.3929 68 489.4789 113 1085.4567 158 1941.3955
24 144.2515 69 484.2593 114 1054.2951 159 1828.6941 24 147.8536 69 499.2465 114 1102.9839 159 1956.4625
25 150.5178 70 493.6721 115 1070.9662 160 1842.2269 25 154.2858 70 509.0581 115 1120.9442 160 1971.7348
26 156.9049 71 503.3934 116 1087.3186 161 1854.2111 26 160.8433 71 519.1964 116 1138.5784 161 1985.2699
27 163.1915 72 513.0205 117 1104.0526 162 1866.3310 27 167.2987 72 529.2418 117 1156.6417 162 1998.9685
28 169.6034 73 522.9686 118 1121.1823 163 1878.5892 28 173.8841 73  539.6277 118 1175.1508 163 2012.8335
29 175.9921 74 532.9638 119 1137.9513 164 1889.2080 29 180.4470 74 550.0685 119 1193.2884 164 2024.8527
30 182.5120 75 543.1517 120 1155.1097 165 1899.9316 30 187.1461 75 560.7165 120 1211.8658 165 2036.9984
31 189.0122 76 553.2395 121 1172.2681 166 1909.8551 31 193.8263 76 571.2657 121 1230.4622 166 2048.2450
32 195.5714 77 563.6750 122 1189.8261 167 1919.8692 32 200.5688 77 582.1848 122 1249.5113 167 2059.6012
33 202.1921 78 574.1627 123 1207.3756 168 1928.1309 33 207.3760 78 593.1649 123 1268.5712 168 2068.9753
34 208.8770 79 584.7008 124 1224.9023 169 1936.4548 34 214.2508 79 604.2043 124 1287.6261 169 2078.4249
35 215.5478 80 595.6114 125 1242.8334 170 1943.9067 35 221.1129 80 615.6408 125 1307.1413 170 2086.8885
36 222.2864 81 606.4159 126 1260.7309 171 1950.4684 36 228.0465 81 626.9729 126 1326.6408 171 2094.3442
37 229.0954 82 617.4396 127 1278.5787 172 1957.0688 37 235.0543 82 638.5421 127 1346.1069 172 2101.8471
38 235.9777 83 628.6905 128 1296.8332 173 1961.8074 38 242.1395 83 650.3571 128 1366.0380 173 2107.2354
39 242.8518 84 640.1770 129 1314.5406 174 1966.5661 39 249.2182 84 662.4272 129 1385.3927 174 2112.6481
40 249.8031 85 651.3689 130 1333.1350 175 1970.3876 40 256.3782 85 674.1955 130 1405.7388 175 2116.9960
41 256.8344 86 662.9745 131 1351.6515 176 1973.2623 41 263.6229 86 686.4065 131 1426.0222 176 2120.2673
42 263.9488 87 674.8265 132 1369.5537 177 1976.1443 42 270.9553 87 698.8852 132 1445.6542 177 2123.5476
43 271.0611 88 686.7429 133 1387.8446 178 1978.0698 43 278.2878 88 711.4402 133 1465.7342 178 2125.7394
44 278.2606 89 698.9160 134 1406.5375 179 1979.0337 44 285.7125 89 724.2745 134 1486.2782 179 2126.8368
45 285.4600 90 711.1557 135 1424.5427 180 1979.9985 45 293.1394 90 737.1881 135 1506.0883 180 2127.9352

425 keV 430 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG

1 6.1508 46 308.8117 91 777.8993 136 1617.1925 1 6.2963 46  317.0063 91 806.6748 136 1715.0221
2 12.3035 47  316.6817 92 791.9382 137 1639.4051 2 12.5947 47  325.1275 92 821.5190 137 1739.6570
3 18.5308 48 324.6617 93 806.0707 138 1661.4186 3 18.9696 48 333.3651 93 836.4740 138 1764.1022
4 24,6933 49 332.6540 94 820.5371 139 1683.9366 4 25.2782 49 341.6183 94 851.7943 139 1789.1396
5 30.8635 50 340.8651 95 835.1006 140 1706.2254 5 31.5949 50 350.1006 95 867.2298 140 1813.9542
6 37.0434 51 349.0940 96 850.0128 141 1729.0203 6 37.9219 51 358.6044 96 883.0479 141 1839.3653
7 43.2351 52 357.4470 97 865.2875 142 1751.5532 7 44.2610 52 367.2397 97 899.2640 142 1864.5174
8  49.4404 53 365.8204 98 880.4024 143 1773.7895 8 50.6145 53 375.8995 98 915.3240 143 1889.3703
9 55.7329 54 374.3238 99 895.8831 144 1795.6936 9 57.0578 54 384.6972 99 931.7867 144 1913.8832
10 61.9718 55 382.8502 100 911.4625 145 1818.0661 10 63.4464 55 393.5223 100 948.3687 145 1938.9524
11  68.1582 56 391.6261 101 927.4234 146 1840.0671 11  69.7819 56 402.6093 101 965.3718 146 1963.6371
12 74.4383 57 400.4313 102 943.4856 147 1861.6586 12 76.2138 57 411.7306 102 982.4980 147 1987.8929
13 80.7421 58 409.2655 103 959.9459 148 1882.8016 13 82.6706 58 420.8858 103 1000.0647 148 2011.6743
14  86.9989 59 418.2471 104 976.5098 149 1904.3639 14  89.0799 59 430.1979 104 1017.7582 149 2035.9573
15 93.3564 60 427.3817 105 993.1705 150 1925.4329 15 95.5929 60 439.6727 105 1035.5718 150 2059.7142
16  99.7440 61 436.5513 106 1010.2471 151 1945.9680 16 102.1375 61 449.1882 106 1053.8473 151 2082.8970
17 106.0899 62 445.8808 107 1027.4220 152 1965.9280 17 108.6403 62 458.8740 107 1072.2456 152 2105.4572
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TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

425 keV 430 keV
[4 AG [4 AG [4 AG AG 0 AG 0 AG 0 AG 0 AG
18 112.4696 63 455.2483 108 1045.0299 153 1987.2246 18 115.1784 63 468.6039 108 1091.1264 153 2129.5569
19 118.8852 64 464.9129 109 1062.7370 154 2005.9437 19 121.7542 64 478.6472 109 1110.1323 154 2150.7645
20 125.3389 65 474.6231 110 1080.5346 155 2025.9838 20 128.3701 65 488.7428 110 1129.2545 155 2173.4945
21 131.8331 66 484.3781 111 1098.7831 156 2044.3219 21 135.0284 66 498.8900 111 1148.8810 156 2194.3173
22 143.8773 67 494.3143 112 1117.1216 157 2062.9534 22 147.3798 67 509.2309 112 1168.6247 157 2215.4959
23 144.8751 68 504.4384 113 1135.5402 158 2080.8255 23 148.4032 68 519.7727 113 1188.4752 158 2235.8331
24 151.5040 69 514.6145 114 1154.4264 159 2097.8969 24 155.2030 69 530.3744 114 1208.8512 159 2255.2787
25 158.1048 70 524.8416 115 1173.7992 160 2115.2165 25 161.9752 70 541.0347 115 1229.7747 160 2275.0271
26 164.8354 71 535.4149 116 1192.8397 161 2130.5792 26 168.8818 71 552.0621 116 1250.3617 161 2292.5609
27 171.4626 72 545.8970 117 1212.3638 162 2146.1401 27 175.6835 72 563.0002 117 1271.4947 162 2310.3369
28 178.2245 73 556.7403 118 1232.3910 163 2161.9031 28 182.6250 73 574.3216 118 1293.1965 163 2328.3602
29 184.9647 74 567.6471 119 1252.0371 164 2175.5781 29 189.5456 74 585.7157 119 1314.5093 164 2344.0096
30 191.8462 75 578.7766 120 1272.1810 165 2189.4070 30 196.6129 75 597.3494 120 1336.3870 165 2359.8480
31 198.7099 76 589.8093 121 1292.3673 166 2202.2211 31 203.6633 76 608.8886 121 1358.3358 166 2374.5354
32 205.6390 77 601.2354 122 1313.0677 167 2215.1689 32 210.7827 77 620.8464 122 1380.8697 167 2389.3873
33 212.6364 78 612.7322 123 1333.8027 168 2225.8635 33 217.9739 78 632.8857 123 1403.4680 168 2401.6632
34 219.7050 79 624.2980 124 1354.5554 169 2236.6502 34 225.2400 79 645.0047 124 1426.1123 169 2414.0525
35 226.7622 80 636.2872 125 1375.8333 170 2246.3166 35 232.4963 80 657.5752 125 1449.3575 170 2425.1619
36 233.8947 81 648.1745 126 1397.1183 171 2254.8359 36 239.8319 81 670.0470 126 1472.6386 171 2434.9581
37 241.1056 82 660.3182 127 1418.3909 172 2263.4130 37 247.2501 82 682.7959 127 1495.9346 172 2444.8256
38 248.3980 83 672.7279 128 1440.1968 173 2269.5750 38 254.7542 83 695.8328 128 1519.8439 173 2451.9179
39 255.6857 84 685.4139 129 1461.3964 174 2275.7671 39 262.2556 84 709.1691 129 1543.1171 174 2459.0472
40 263.0594 85 697.7908 130 1483.7078 175 2280.7425 40 269.8476 85 722.1893 130 1567.6413 175 2464.7776
41 270.5223 86 710.6421 131 1505.9770 176 2284.4867 41 277.5339 86 735.7178 131 1592.1504 176 2469.0912
42 278.0779 87 723.7840 132 1527.5561 177 2288.2420 42 285.3179 87 749.5622 132 1615.9299 177 2473.4183
43 285.6359 88 737.0156 133 1549.6535 178 2290.7516 43 293.1069 88 763.5109 133 1640.3110 178 2476.3107
44 293.2913 89 750.5511 134 1572.2884 179 2292.0082 44 300.9987 89 777.7906 134 1665.3172 179 2477.7592
45 300.9515 90 764.1801 135 1594.1405 180 2293.2661 45 308.8981 90 792.1796 135 1689.4896 180 2479.2091
435 keV 440 keV
[ AG [ AG [ AG AG 0 AG 0 AG 0 AG [4 AG
1 6.4436 46  325.3437 91 836.5593 136 1821.4291 1 6.5926 46  333.8258 91 867.6118 136 1937.5689
2 12.8894 47  333.7227 92 852.2618 137 1848.8399 2 13.1875 47  342.4694 92 884.2296 137 1968.1780
3  19.4136 48 342.2248 93 868.0941 138 1876.0773 3 19.8626 48 351.2432 93 900.9988 138 1998.6394
4  25.8700 49 350.7461 94 884.3265 139 1904.0136 4 26.4687 49  360.0401 94 918.2064 139 2029.9299
5 32.3350 50 359.5072 95 900.6946 140 1931.7402 5 33.0837 50 369.0878 95 935.5729 140 2061.0334
6 38.8107 51 368.2938 96 917.4826 141 1960.1736 6 39.7098 51 378.1654 96 953.4005 141 2092.9795
7 45.2992 52 377.2198 97 934.7080 142 1988.3573 7 46.3494 52 387.3907 97 971.7092 142 2124.6946
8 51.8027 53 386.1746 98 951.7826 143 2016.2454 8 53.0047 53 396.6495 98 989.8741 143 2156.1258
9 58.3984 54  395.2757 99 969.3008 144 2043.7903 9 59.7548 54  406.0633 99 1008.5282 144 2187.2179
10 64.9387 55 404.4089 100 986.9618 145 2071.9999 10 66.4487 55 4155142 100 1027.3520 145 2219.1098
11  71.4251 56 413.8171 101 1005.0880 146 2099.8160 11 73.0879 56 425.2539 101 1046.6901 146 2250.6057
12 78.0107 57 423.2648 102 1023.3625 147 2127.1868 12 79.8291 57 435.0388 102 1066.2054 147 2281.6449
13 84.6225 58 432.7518 103 1042.1247 148 2154.0589 13 86.5978 58 444.8687 103 1086.2613 148 2312.1646
14 91.1862 59 442.4056 104 1061.0406 149 2181.5353 14  93.3179 59 454.8760 104 1106.5021 149 2343.4179
15 97.8568 60 452.2325 105 1080.1035 150 2208.4531 15 100.1483 60 465.0674 105 1126.9208 150 2374.0823
16 104.5606 61 462.1062 106 1099.6801 151 2234.7555 16 107.0134 61 475.3121 106 1147.9116 151 2404.0901
17 111.2223 62 472.1614 107 1119.4081 152 2260.3849 17 113.8362 62 485.7502 107 1169.0870 152 2433.3724
18 117.9211 63 482.2671 108 1139.6741 153 2287.7997 18 120.6979 63 496.2457 108 1190.8634 153 2464.7411
19 124.6595 64 492.7034 109 1160.0957 154 2311.9557 19 127.6011 64 507.0901 109 1212.8310 154 2492.4208
20 131.4399 65 503.1994 110 1180.6639 155 2337.8782 20 134.5483 65 518.0020 110 1234.9808 155 2522.1663
21 138.2647 66 513.7543 111 1201.7971 156 2361.6551 21 141.5421 66 528.9809 111 1257.7646 156 2549.4878
22 150.9279 67 5245163 112 1223.0796 157 2385.8674 22 154.5220 67 540.1810 112 1280.7356 157 2577.3471
23 151.9774 68 535.4931 113 1244.5006 158 2409.1454 23 155.5979 68 551.6108 113 1303.8829 158 2604.1668
24 158.9507 69 546.5381 114 1266.5131 159 2431.4282 24 162.7474 69 563.1180 114 1327.6972 159 2629.8729
25 165.8970 70 557.6503 115 1289.1430 160 2454.0833 25 169.8706 70 574.7016 115 1352.2091 160 2656.0414
26 172.9826 71 569.1514 116 1311.4345 161 2474.2194 26 177.1380 71 586.6973 116 1376.3840 161 2679.3281
27 179.9619 72 580.5659 117 1334.3437 162 2494.6542 27 184.2978 72 598.6096 117 1401.2591 162 2702.9874
28 187.0860 73 592.3871 118 1357.8975 163 2515.3946 28 191.6077 73 610.9535 118 1426.8664 163 2727.0282
29 194.1901 74 604.2913 119 1381.0567 164 2533.4207 29 198.8986 74 623.3916 119 1452.0767 164 2747.9455
30 201.4464 75 616.4530 120 1404.8583 165 2551.6808 30 206.3474 75 636.1065 120 1478.0193 165 2769.1562
31 208.6872 76 628.5232 121 1428.7663 166 2568.6290 31 213.7818 76 648.7336 121 1504.1118 166 2788.8623
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COMPTON AND GEOMETRICAL ENERGY BROADENING 689
TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued
435 keV 440 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG

32 216.0003 77 641.0390 122 1453.3421 167 2585.7814 32 221.2924 77 661.8350 122 1530.9686 167 2808.8251
33 223.3890 78 653.6479 123 1478.0191 168 2599.9698 33 228.8824 78 675.0424 123 1557.9721 168 2825.3528
34 230.8566 79 666.3483 124 1502.7775 169 2614.2995 34 236.5554 79 688.3543 124 1585.1013 169 2842.0587
35 238.3159 80 679.5306 125 1528.2255 170 2627.1575 35 244.2219 80 702.1805 125 1613.0243 170 2857.0601
36 245.8588 81 692.6178 126 1553.7459 171 2638.5024 36 251.9763 81 715.9164 126 1641.0659 171 2870.3054
37 253.4887 82 706.0049 127 1579.3159 172 2649.9363 37 259.8223 82 729.9766 127 1669.2011 172 2883.6632
38 261.2090 83 719.7037 128 1605.5938 173 2658.1585 38 267.7636 83 744.3743 128 1698.1563 173 2893.2742
39 268.9288 84 733.7269 129 1631.2062 174 2666.4271 39 275.7066 84 759.1236 129 1726.4184 174 2902.9438
40 276.7442 85 747.4274 130 1658.2316 175 2673.0756 40 283.7503 85 773.5438 130 1756.2828 175 2910.7222
41 284.6589 86 761.6728 131 1685.2774 176 2678.0817 41 291.8987 86 788.5486 131 1786.2140 176 2916.5810
42 292.6768 87 776.2614 132 1711.5537 177 2683.1049 42 300.1560 87 803.9265 132 1815.3362 177 2922.4614
43 300.7022 88 790.9710 133 1738.5312 178 2686.4631 43 308.4236 88 819.4438 133 1845.2793 178 2926.3937
44 308.8364 89 806.0410 134 1766.2389 179 2688.1451 44 316.8060 89 835.3538 134 1876.0792 179 2928.3635
45 316.9809 90 821.2381 135 1793.0596 180 2689.8291 45 325.2019 90 851.4107 135 1905.9379 180 2930.3357

445 keV 450 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG

1 6.7433 46  342.4548 91 899.8956 136 2064.8147 1 6.8957 46 351.2327 91 933.4789 136 2204.8115
2 13.4889 47 351.3700 92 917.4906 137 2099.1303 2 13.7938 47  360.4268 92 952.1181 137 2243.4497
3 20.3169 48 360.4229 93 935.2613 138 2133.3365 3  20.7762 48 369.7662 93 970.9602 138 2282.0348
4 27.0742 49 369.5028 94 9535125 139 2168.5326 4  27.6866 49 379.1372 94 990.3296 139 2321.8097
5 33.8409 50 378.8453 95 971.9489 140 2203.5775 5 34.6068 50 388.7829 95 1009.9137 140 2361.4876
6 40.6193 51 388.2224 96 990.8920 141 2239.6332 6 41.5392 51 398.4681 96 1030.0552 141 2402.3871
7 47.4118 52 397.7558 97 1010.3647 142 2275.4902 7 48.4863 52 408.3187 97 1050.7801 142 2443.1391
8 54.2207 53  407.3277 98 1029.7029 143 2311.0872 8 55.4506 53 418.2133 98 1071.3822 143 2483.6725
9 61.1270 54  417.0640 99 1049.5808 144 2346.3600 9 62.5150 54  428.2820 99 1092.5806 144 2523.9127
10 67.9763 55 426.8428 100 1069.6593 145 2382.6021 10 69.5215 55 438.3990 100 1114.0147 145 2565.3377
11 74.7701 56 436.9247 101 1090.3069 146 2418.4561 11 76.4719 56 448.8342 101 1136.0793 146 2606.3980
12 81.6690 57 447.0579 102111.1648 147 2453.8504 12 83.5303 57 459.3273 102 1158.3925 147 2647.0091

13 88.5965 58 457.2423 103 1132.6230 148 2488.7108 13 90.6187 58 469.8782 103 1181.3726 148 2687.0829
14 95.4751 59 467.6152 104 1154.3017 149 2524.4693 14 97.6578 59 480.6294 104 1204.6147 149 2728.2669
15 102.4673 60 478.1839 105 1176.1944 150 2559.6134 15 104.8138 60 491.5889 105 1228.1125 150 2768.8203
16 109.4958 61 488.8131 106 1198.7249 151 2594.0622 16 112.0080 61 502.6164 106 1252.3225 151 2808.6455
17 116.4819 62 499.6481 107 1221.4788 152 2627.7326 17 119.1595 62 513.8630 107 1276.8011 152 2847.6422
18 123.5088 63 510.5482 108 1244.9050 153 2663.8620 18 126.3538 63 525.1828 108 1302.0330 153 2889.5654
19 130.5791 64 521.8162 109 1268.5642 154 2695.7943 19 133.5936 64 536.8909 109 1327.5467 154 2926.6864
20 137.6955 65 533.1604 110 1292.4473 155 2730.1637 20 140.8816 65 548.6843 110 1353.3336 155 2966.7120
21 144.8608 66 544.5801 111 1317.0432 156 2761.7819 21 148.2209 66 560.5627 111 1379.9234 156 3003.5990
22 158.1620 67 556.2362 112 1341.8713 157 2794.0713 22 161.8482 67 572.6936 112 1406.7986 157 3041.3340
23 159.2647 68 568.1380 113 1366.9203 158 2825.2026 23 162.9782 68 585.0871 113 1433.9479 158 3077.7781
24 166.5933 69 580.1269 114 1392.7234 159 2855.0844 24 170.4886 69 597.5785 114 1461.9514 159 3112.8172
25 173.8962 70 592.2024 115 1419.3162 160 2885.5473 25 177.9741 70 610.1672 115 1490.8512 160 3148.5958
26 181.3484 71 604.7147 116 1445.5773 161 2912.6924 26 185.6140 71 623.2192 116 1519.4297 161 3180.5276
27 188.6917 72 617.1473 117 1472.6342 162 2940.3074 27 193.1439 72 636.1958 117 1548.9152 162 3213.0604
28 196.1905 73 630.0381 118 1500.5250 163 2968.4049 28 200.8348 73 649.6591 118 1579.3527 163 3246.2115
29 203.6715 74 643.0353 119 1528.0204 164 2992.8821 29 208.5091 74 663.2419 119 1609.4022 164 3275.1324
30 211.3161 75 656.3300 120 1556.3531 165 3017.7314 30 216.3531 75 677.1446 120 1640.4117 165 3304.5324
31 218.9478 76 669.5413 121 1584.8890 166 3040.8443 31 224.1856 76 690.9690 121 1671.6900 166 3331.9135
32 226.6595 77 683.2577 122 1614.3022 167 3064.2840 32 232.1022 77 705.3315 122 1703.9787 167 3359.7170
33 234.4547 78 697.0941 123 1643.9187 168 3083.7098 33 240.1065 78 719.8295 123 1736.5407 168 3382.7863
34 242.3371 79  711.0495 124 1673.7161 169 3103.3631 34 248.2023 79 734.4622 124 1769.3525 169 3406.1504
35 250.2149 80 725.5539 125 1704.4304 170 3121.0269 35 256.2957 80 749.6812 125 1803.2277 170 3427.1708
36 258.1852 81 739.9736 126 1735.3214 171 3136.6349 36 264.4862 81 764.8223 126 1837.3528 171 3445.7616
37 266.2518 82 754.7441 127 1766.3623 172 3152.3872 37 272.7781 82 780.3430 127 1871.6991 172 3464.5403
38 274.4187 83 769.8803 128 1798.3567 173 3163.7282 38 281.1756 83 796.2597 128 1907.1591 173 3478.0702
39 282.5899 84 785.3975 129 1829.6331 174 3175.1446 39 289.5799 84 812.5896 129 1941.8811 174 3491.6985
40 290.8670 85 800.5799 130 1862.7344 175 3184.3325 40 298.0958 85 828.5795 130 1978.6911 175 3502.6726
41 299.2546 86 816.3895 131 1895.9631 176 3191.2556 41 306.7280 86 845.2429 131 2015.7074 176 3510.9453
42 307.7569 87 832.6050 132 1928.3450 177 3198.2065 42 315.4810 87 862.3478 132 2051.8427 177 3519.2544
43 316.2726 88 848.9805 133 1961.6926 178 3202.8560 43 324.2509 88 879.6357 133 2089.1204 178 3524.8141
44 324.9094 89 865.7839 134 1996.0506 179 3205.1854 44 333.1484 89 897.3902 134 2127.5961 179 3527.6001
45 333.5631 90 882.7564 135 2029.4132 180 3207.5179 45 342.0663 90 915.3386 135 2165.0239 180 3530.3901
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RAO ET AL.

TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

455 keV 460 keV

[4 AG [4 AG [4 AG AG AG 0 AG 0 AG [4 AG

1 7.0498 46  360.1619 91 968.4352 136 2359.5464 1 7.2056 46 369.2445 91 1004.8436 136 2531.4428
2 141022 47  369.6422 92 988.1912 137 2403.2617 2 144139 47  379.0187 92 1025.7953 137 2581.1680
3 21.2407 48 379.2760 93 1008.1809 138 2447.0046 3  21.7104 48  388.9549 93 1047.0153 138 2631.0355
4 28.3059 49 388.9461 94 1028.7494 139 2492.1883 4 28.9320 49  398.9323 94 1068.8715 139 2682.6626
5 35.3813 50 398.9035 95 1049.5662 140 2537.3551 5 36.1644 50 409.2104 95 1091.0136 140 2734.3895
6 42.4694 51 408.9058 96 1070.9967 141 2584.0104 6 43.4100 51 419.5391 96 1113.8322 141 2787.9468
7 49.5730 52 419.0831 97 1093.0703 142 2630.5964 7 50.6718 52  430.0528 97 1137.3606 142 2841.5525
8 56.6945 53 429.3102 98 1115.0359 143 2677.0311 8 57.9523 53 440.6225 98 1160.7989 143 2895.1115
9 63.9188 54 439.7216 99 1137.6608 144 2723.2275 9 65.3384 54  451.3874 99 1184.9672 144 2948.5224
10 71.0844 55 450.1877 100 1160.5617 145 2770.8856 10 72.6650 55 462.2136 100 1209.4578 145 3003.7564
11 78.1932 56 460.9877 101 1184.1620 146 2818.2264 11 79.9341 56 473.3904 101 1234.7250 146 3058.7569
12 85.4131 57 471.8527 102 1208.0548 147 2865.1496 12 87.3175 57 484.6397 102 1260.3352 147 3113.4049
13  92.6644 58 482.7825 103 1232.6897 148 2911.5503 13 94.7337 58 495.9615 103 1286.7726 148 3167.5744
14 99.8660 59  493.9253 104 1257.6345 149 2959.3384 14 102.0997 59 507.5094 104 1313.5750 149 3223.4996
15 107.1880 60 505.2893 105 1282.8833 150 3006.4960 15 109.5899 60 519.2925 105 1340.7378 150 3278.8226
16 114.5499 61 516.7296 106 1308.9288 151 3052.9051 16 117.1217 61 531.1606 106 1368.7931 151 3333.3994
17 121.8692 62 528.4030 107 1335.2955 152 3098.4433 17 124.6109 62 543.2769 107 1397.2312 152 3387.0798
18 129.2331 63 540.1586 108 1362.5077 153 3147.5035 18 132.1468 63 555.4848 108 1426.6202 153 3445.0541
19 136.6447 64 552.3238 109 1390.0593 154 3191.0348 19 139.7325 64 568.1249 109 1456.4159 154 3496.6188
20 144.1068 65 564.5843 110 1417.9418 155 3238.0682 20 147.3711 65 580.8711 110 1486.6111 155 3552.4633
21 151.6225 66 576.9399 111 1446.7308 156 3281.5019 21 155.0659 66 593.7233 111 1517.8317 156 3604.1554
22 165.5809 67 589.5652 112 1475.8681 157 3326.0220 22 169.3601 67 606.8636 112 1549.4755 157 3657.2622
23 166.7385 68 602.4711 113 1505.3431 158 3369.1039 23 170.5457 68 620.3038 113 1581.5326 158 3708.7709
24 174.4335 69 615.4867 114 1535.7879 159 3410.6034 24 178.4281 69 633.8663 114 1614.6939 159 3758.4976
25 182.1044 70 628.6114 115 1567.2526 160 3453.0588 25 186.2874 70 647.5508 115 1649.0190 160 3809.4815
26 189.9351 71 642.2273 116 1598.4131 161 3491.0178 26 194.3120 71 661.7563 116 1683.0651 161 3855.1618
27 197.6546 72 655.7730 117 1630.6099 162 3529.7577 27 202.2243 72 675.8974 117 1718.2993 162 3901.8758
28 205.5409 73 669.8355 118 1663.8972 163 3569.3030 28 210.3092 73 690.5875 118 1754.7864 163 3949.6590
29 213.4120 74 684.0321 119 1696.8107 164 3603.8594 29 218.3803 74 705.4275 119 1790.9234 164 3991.4954
30 221.4588 75 698.5725 120 1730.8288 165 3639.0430 30 226.6336 75 720.6371 120 1828.3358 165 4034.1693
31 229.4958 76 713.0407 121 1765.1964 166 3671.8604 31 234.8788 76 735.7816 121 1866.1973 166 4074.0445
32 237.6210 77 728.0822 122 1800.7319 167 3705.2331 32 243.2165 77 751.5372 122 1905.4140 167 4114.6653
33 245.8383 78 743.2763 123 1836.6277 168 3732.9611 33 251.6510 78 767.4640 123 1945.0994 168 4148.4698
34 254.1519 79 758.6223 124 1872.8595 169 3761.0784 34 260.1864 79 783.5617 124 1985.2289 169 4182.7995
35 262.4650 80 774.5949 125 1910.3296 170 3786.4052 35 268.7238 80 800.3291 125 2026.8067 170 4213.7658
36 270.8804 81 790.4973 126 1948.1419 171 3808.8286 36 277.3685 81 817.0355 126 2068.8438 171 4241.2168
37 279.4023 82 806.8106 127 1986.2664 172 3831.5012 37 286.1253 82 834.1869 127 2111.3091 172 4269.0060
38 288.0352 83 823.5530 128 2025.6978 173 3847.8508 38 294.9987 83 851.8033 128 2155.3160 173 4289.0660
39 296.6777 84  840.7437 129 2064.3783 174 3864.3314 39 303.8847 84 869.9061 129 2198.5701 174 4309.3042
40 305.4378 85 857.5897 130 2105.4606 175 3877.6111 40 312.8943 85 887.6605 130 2244.6025 175 4325.6246
41 314.3202 86 875.1594 131 2146.8518 176 3887.6270 41 322.0328 86 906.1929 131 2291.0779 176 4337.9415
42 323.3300 87 893.2095 132 2187.3343 177 3897.6914 42 331.3054 87 925.2484 132 2336.6274 177 4350.3246
43 332.3601 88 911.4682 133 2229.1758 178 3904.4281 43 340.6019 88 944.5411 133 2383.8042 178 4358.6170
44  341.5247 89 930.2360 134 2272.4468 179 3907.8046 44 350.0403 89 964.3893 134 2432.6982 179 4362.7744
45 350.7135 90 949.2256 135 2314.6222 180 3911.1866 45 359.5070 90 984.4905 135 2480.4577 180 4366.9393

465 keV 470 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG

1 7.3631 46  378.4830 91 1042.7895 136 2723.4869 1 7.5223 46  387.8796 91 1082.3654 136 2939.4014
2 14.7290 47  388.5587 92 1065.0228 137 2780.3880 2 15.0475 47  398.2650 92 1105.9738 137 3004.9542
3 221852 48 398.8056 93 1087.5635 138 2837.5943 3  22.6651 48 408.8310 93 1129.9337 138 3071.0438
4 29.5651 49  409.0990 94 1110.8037 139 2896.9698 4 30.2049 49  419.4492 94 1154.6637 139 3139.8364
5 36.9561 50 419.7069 95 1134.3729 140 2956.6147 5 37.7564 50 430.3964 95 1179.7711 140 3209.1440
6 44.3610 51 430.3714 96 1158.6882 141 3018.5335 6 45.3224 51 441.4066 96 1205.7025 141 3281.3101
7 51.7827 52 441.2317 97 1183.7876 142 3080.6753 7 52.9059 52 452.6239 97 1232.5012 142 3353.9586
8 59.2241 53 452.1545 98 1208.8192 143 3142.9310 8 60.5099 53 463.9106 98 1259.2590 143 3426.9645
9 66.7739 54 463.2840 99 1234.6599 144 3205.1821 9 68.2251 54 475.4161 99 1286.9147 144 3500.1908
10 74.2634 55 474.4819 100 1260.8758 145 3269.7349 10 75.8794 55 486.9977 100 1315.0063 145 3576.3640
11 81.6946 56 486.0478 101 1287.9554 146 3334.1942 11  83.4748 56 498.9655 101 1344.0600 146 3652.6713
12 89.2434 57 497.6942 102 1315.4363 147 3398.4184 12 91.1910 57 511.0225 102 1373.5821 147 3728.9444
13  96.8265 58 509.4214 103 1343.8403 148 3462.2563 13  98.9430 58 523.1691 103 1404.1362 148 3805.0013
14 104.3591 59 521.3887 104 1372.6736 149 3528.3475 14 106.6442 59 535.5705 104 1435.1941 149 3883.9989
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COMPTON AND GEOMETRICAL ENERGY BROADENING 691
TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued
465 keV 470 keV
0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG
15 112.0195 60 533.6059 105 1401.9326 150 3593.9123 15 114.4769 60 548.2375 105 1466.7539 150 3962.6261
16 119.7234 61 545.9176 106 1432.1934 151 3658.7741 16 122.3551 61 561.0091 106 1499.4403 151 4040.6648
17 127.3847 62 558.4933 107 1462.9091 152 3722.7468 17 130.1907 62 574.0616 107 1532.6661 152 4117.8833
18 135.0949 63 571.1710 108 1494.6962 153 3792.0341 18 138.0775 63 587.2270 108 1567.1018 153 4201.7976
19 142.8571 64 584.3046 109 1526.9695 154 3853.8338 19 146.0186 64 600.8737 109 1602.1176 154 4276.8913
20 150.6747 65 597.5559 110 1559.7232 155 3920.9471 20 154.0176 65 614.6506 110 1637.7095 155 4358.7073
21 158.5510 66 610.9252 111 1593.6397 156 3983.2416 21 162.0781 66 628.5582 111 1674.6235 156 4434.8977
22 173.1860 67 624.6020 112 1628.0685 157 4047.4134 22 177.0589 67 642.7942 112 1712.1562 157 4513.6359
23 174.4002 68 638.5995 113 1663.0011 158 4109.8218 23 178.3020 68 657.3729 113 1750.3011 158 4590.4567
24 182.4729 69 652.7328 114 1699.1944 159 4170.2284 24 186.5678 69 672.1023 114 1789.8898 159 4665.0456
25 190.5234 70 667.0021 115 1736.7196 160 4232.3232 25 194.8126 70 686.9828 115 1831.0078 160 4741.9584
26 198.7449 71 681.8241 116 1774.0021 161 4288.0974 26 203.2343 71 702.4497 116 1871.9329 161 4811.2502
27 206.8532 72 696.5884 117 1812.6508 162 4345.2702 27 211.5416 72 717.8667 117 1914.4350 162 4882.4844
28 215.1401 73 711.9361 118 1852.7441 163 4403.8948 28 220.0339 73 733.9036 118 1958.6089 163 4955.7440
29 223.4147 74 727.4509 119 1892.5234 164 4455.3426 29 228.5155 74 750.1264 119 2002.5211 164 5020.2165
30 231.8781 75 743.3632 120 1933.7809 165 4507.9354 30 237.1926 75 766.7767 120 2048.1537 165 5086.2999
31 240.3352 76 759.2184 121 1975.6108 166 4557.1845 31 245.8655 76 783.3792 121 2094.5120 166 5148.3438
32 248.8894 77 775.7252 122 2019.0201 167 4607.4594 32 254.6401 77 800.6767 122 2142.7194 167 5211.8422
33 257.5450 78 792.4237 123 2063.0334 168 4649.3792 33 263.5212 78 818.1883 123 2191.7008 168 5264.9136
34 266.3067 79 809.3139 124 2107.6267 169 4692.0259 34 2725134 79 835.9146 124 2241.4338 169 5319.0230
35 275.0727 80 826.9202 125 2153.9226 170 4730.5598 35 281.5127 80 854.4070 125 2293.1790 170 5368.0166
36 283.9515 81 844.4763 126 2200.8265 171 4764.7714 36 290.6303 81 872.8615 126 2345.7222 171 5411.5964
37 292.9480 82 862.5143 127 2248.3070 172 4799.4546 37 299.8715 82 891.8381 127 2399.0330 172 5455.8555
38 302.0671 83 881.0565 128 2297.6166 173 4824.5224 38 309.2415 83 911.3615 128 2454.5275 173 5487.8940
39 311.2019 84 900.1266 129 2346.1873 174 4849.8395 39 318.6306 84 931.4581 129 2509.3205 174 5520.2932
40 320.4668 85 918.8454 130 2397.9923 175 4870.2751 40 328.1565 85 951.2018 130 2567.9049 175 5546.4765
41 329.8672 86 938.4013 131 2450.4159 176 4885.7093 41 337.8248 86 971.8467 131 2627.3394 176 5566.2700
42 339.4087 87 958.5271 132 2501.9127 177 4901.2364 42 347.6417 87 993.1128 132 2685.8711 177 5586.1988
43 348.9782 88 978.9218 133 2555.3723 178 4911.6400 43 357.4908 88 1014.6832 133 2746.7895 178 5599.5604
44 358.6971 89 999.9233 134 2610.9104 179 4916.8575 44 367.4972 89 1036.9168 134 2810.2453 179 5606.2642
45 368.4487 90 1021.2177 135 2665.2907 180 4922.0855 45 377.5408 90 1059.4773 135 2872.5454 180 5612.9833
475 keV 480 keV
0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG
1 7.6832 46 397.4368 91 1123.6712 136 3183.8867 1 7.8458 46 407.1571 91 1166.8156 136 3462.9656
2 15.3695 47  408.1402 92 1148.7569 137 3259.9856 2 15.6948 47  418.1870 92 1193.4903 137 3552.0801
3 23.1502 48 419.0340 93 1174.2439 138 3336.9518 3 23.6405 48 429.4176 93 1220.6224 138 3642.5384
4 30.8517 49  429.9862 94 1200.5793 139 3417.3276 4 31.5053 49 440.7131 94 1248.6903 139 3737.3585
5 38.5653 50 441.2823 95 1227.3473 140 3498.5765 5 39.3828 50 452.3683 95 1277.2535 140 3833.5784
6 46.2941 51 452.6484 96 1255.0262 141 3583.4674 6 47.2762 51 464.1008 96 1306.8247 141 3934.5113
7 54.0412 52  464.2333 97 1283.6656 142 3669.2270 7 55.1886 52 476.0645 97 1337.4610 142 4036.8944
8 61.8096 53 475.8952 98 1312.2964 143 3755.7149 8 63.1233 53 488.1131 98 1368.1279 143 4140.5742
9 69.6923 54  487.7887 99 1341.9252 144 3842.7738 9 71.1753 54 500.4068 99 1399.9054 144 4245.3749
10 77.5132 55 499.7663 100 1372.0597 145 3933.6676 10 79.1647 55 512.7933 100 1432.2690 145 4355.2619
11  85.2746 56 512.1493 101 1403.2675 146 4025.0620 11 87.0940 56 525.6053 101 1465.8319 146 4466.2414
12 93.1601 57 524.6308 102 1435.0214 147 4116.7580 12 95.1509 57 538.5256 102 1500.0308 147 4578.0813
13 101.0830 58 537.2112 103 1467.9310 148 4208.5370 13 103.2467 58 551.5551 103 1535.5264 148 4690.5215
14 108.9549 59 550.0622 104 1501.4309 149 4304.2293 14 111.2913 59 564.8716 104 1571.7134 149 4808.2914
15 116.9621 60 563.1953 105 1535.5218 150 4399.8440 15 119.4752 60 578.4877 105 1608.5953 150 4926.5151
16 125.0168 61 576.4438 106 1570.8822 151 4495.1114 16 127.7086 61 592.2311 106 1646.9112 151 5044.8597
17 133.0291 62 589.9912 107 1606.8813 152 4589.7407 17 135.8998 62 606.2923 107 1685.9826 152 5162.9591
18 141.0947 63 603.6635 108 1644.2501 153 4692.9874 18 144.1466 63 620.4911 108 1726.6085 153 5292.4402
19 149.2171 64 617.8436 109 1682.3099 154 4785.7475 19 152.4528 64 635.2259 109 1768.0569 154 5409.3320
20 157.4001 65 632.1673 110 1721.0595 155 4887.2073 20 160.8222 65 650.1189 110 1810.3307 155 5537.8002
21 165.6472 66 646.6357 111 1761.3166 156 4982.0642 21 169.2587 66 665.1714 111 1854.3285 156 5658.4918
22 180.9789 67 661.4546 112 1802.3196 157 5080.4737 22 184.9463 67 680.5983 112 1899.2251 157 5784.3043
23 182.2514 68 676.6398 113 1844.0653 158 5176.8617 23 186.2485 68 696.4165 113 1945.0216 158 5908.1298
24 190.7133 69 691.9917 114 1887.4699 159 5270.8059 24 194.9095 69 712.4189 114 1992.7312 159 6029.3888
25 199.1553 70 707.5113 115 1932.6365 160 5368.0470 25 203.5518 70 728.6067 115 2042.4786 160 6155.5032
26 207.7803 71  723.6530 116 1977.6779 161 5455.9762 26 212.3832 71 745.4549 116 2092.1911 161 6270.0700
27 216.2899 72 739.7536 117 2024.5465 162 5546.6916 27 221.0985 72 762.2719 117 2144.0300 162 6388.7973
28 224.9910 73 756.5133 118 2073.3581 163 5640.3279 28 230.0118 73 779.7898 118 2198.1371 163 6511.9164
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TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued

475 keV 480 keV

[4 AG [4 AG [4 AG AG 0 AG 0 AG 0 AG 0 AG

29 233.6831 74 773.4793 119 2121.9812 164 5723.0212 29 238.9181 74  797.5363 119 2252.1566 164 6621.1305
30 242.5778 75 790.9051 120 2172.6159 165 5808.0620 30 248.0340 75 815.7774 120 2308.5402 165 6733.9213
31 251.4703 76 808.2937 121 2224.1675 166 5888.1650 31 257.1501 76 833.9934 121 2366.0807 166 6840.6074
32 260.4694 77 826.4240 122 2277.8954 167 5970.4085 32 266.3778 77 853.0011 122 2426.1966 167 6950.5958
33 269.5801 78 844.7929 123 2332.6113 168 6039.3514 33 275.7225 78 872.2743 123 2487.5723 168 7043.1512
34 278.8074 79 863.4016 124 2388.2968 169 6109.8355 34 285.1894 79 891.8151 124 2550.1961 169 7138.1117
35 288.0445 80 882.8304 125 2446.3749 170 6173.8242 35 294.6690 80 912.2341 125 2615.6836 170 7224.6171
36 297.4058 81 902.2355 126 2505.4947 171 6230.8772 36 304.2790 81 932.6457 126 2682.5279 171 7301.9848
37 306.8968 82 922.2063 127 2565.6293 172 6288.9502 37 314.0250 82 953.6706 127 2750.7090 172 7380.9678
38 316.5231 83 942.7705 128 2628.3894 173 6331.0707 38 323.9131 83 975.3396 128 2822.0714 173 7438.4013
39 326.1721 84 963.9575 129 2690.5191 174 6373.7361 39 333.8277 84 997.6855 129 2892.9238 174 7496.7044
40 335.9648 85 984.7912 130 2757.1278 175 6408.2679 40 343.8932 85 1019.6792 130 2969.1133 175 7543.9862
41 345.9073 86 1006.5957 131 2824.8938 176 6434.4034 41 354.1162 86 1042.7197 131 3046.8716 176 7579.8274
42 356.0060 87 1029.0777 132 2891.8190 177 6460.7444 42 364.5034 87 1066.4995 132 3123.9085 177 7615.9992
43 366.1415 88 1051.9036 133 2961.6730 178 6478.4205 43 374.9321 88 1090.6676 133 3204.5760 178 7640.2997
44 376.4425 89 1075.4548 134 3034.6538 179 6487.2934 44 385.5351 89 1115.6294 134 3289.1388 179 7652.5062
45 386.7857 90 1099.3768 135 3106.5225 180 6496.1897 45 396.1855 90 1141.0110 135 3372.6983 180 7664.7505

485 keV 490 keV

[4 AG [4 AG [4 AG AG 0 AG 0 AG 0 AG [4 AG

1 8.0102 46  417.0432 91 1211.9166 136 3784.4823 1 8.1762 46 427.0975 91 1259.1025 136 4158.8479
2 16.0236 47  428.4083 92 1240.3025 137 3889.8902 2 16.3558 47  438.8069 92 1289.3337 137 4284.9906
3  24.1358 48  439.9850 93 1269.2093 138 3997.3379 3  24.6364 48  450.7392 93 1320.1577 138 4414.2064
4 32.1658 49 451.6334 94 1299.1496 139 4110.4565 4  32.8332 49  462.7506 94 1352.1245 139 4550.9369
5 40.2090 50 463.6580 95 1329.6561 140 4225.7613 5 41.0438 50 475.1552 95 1384.7384 140 4691.0493
6 48.2687 51 475.7677 96 1361.2800 141 4347.2763 6 49.2716 51 487.6534 96 1418.5923 141 4839.5222
7 56.3483 52 488.1216 97 1394.0864 142 4471.1299 7 575201 52 500.4094 97 1453.7612 142 4991.7200
8 64.4511 53 500.5691 98 1426.9701 143 4597.1650 8 65.7928 53 513.2681 98 1489.0633 143 5147.5049
9 726741 54 513.2756 99 1461.0920 144 4725.1939 9 74.1889 54  526.4007 99 1525.7479 144 5306.6988
10 80.8340 55 526.0844 100 1495.8927 145 4860.1231 10 82.5211 55 539.6454 100 1563.2184 145 5475.5127
11  88.9331 56 539.3397 101 1532.0357 146 4997.1130 11 90.7919 56 553.3589 101 1602.1944 146 5648.0067
12 97.1633 57 552.7139 102 1568.9192 147 5135.9018 12 99.1974 57 567.2025 102 1642.0323 147 5823.9093
13 105.4342 58 566.2080 103 1607.2606 148 5276.1873 13 107.6453 58 581.1777 103 1683.5129 148 6002.8899
14 113.6535 59 580.0068 104 1646.4112 149 5423.9371 14 116.0415 59 595.4761 104 1725.9406 149 6192.6907
15 122.0162 60 594.1236 105 1686.3787 150 5573.1021 15 124.5852 60 610.1121 105 1769.3286 150 6385.6733
16 130.4306 61 608.3804 106 1727.9699 151 5723.2752 16 133.1827 61 624.9015 106 1814.5599 151 6581.3594
17 138.8029 62 622.9750 107 1770.4544 152 5873.9982 17 141.7385 62 640.0503 107 1860.8480 152 6779.1891
18 147.2333 63 637.7211 108 1814.7082 153 6040.2442 18 150.3549 63 655.3652 108 1909.1555 153 6999.0702
19 155.7257 64 653.0329 109 1859.9409 154 6191.2301 19 159.0360 64 671.2775 109 1958.6287 154 7200.3094
20 164.2841 65 668.5187 110 1906.1610 155 6358.1673 20 167.7859 65 687.3805 110 2009.2836 155 7424.5373
21 172.9125 66 684.1800 111 1954.3593 156 6515.9602 21 176.6090 66 703.6764 111 2062.2163 156 7638.1709
22 188.9612 67 700.2410 112 2003.6404 157 6681.4486 22 193.0239 67 720.3991 112 2116.4546 157 7864.0071
23 190.2937 68 716.7202 113 2054.0119 158 6845.3294 23 194.3870 68 737.5687 113 2172.0151 158 8089.4710
24 199.1566 69 733.4023 114 2106.5982 159 7006.7898 24 203.4549 69 754.9616 114 2230.1505 159 8313.3990
25 208.0023 70 750.2892 115 2161.5512 160 7175.7495 25 212.5071 70 772.5802 115 2291.0470 160 8549.6582
26 217.0434 71 767.8774 116 2216.5890 161 7330.1610 26 221.7612 71 790.9435 116 2352.1862 161 8767.3218
27 225.9677 72 785.4455 117 2274.1128 162 7491.1149 27 230.8978 72 809.2994 117 2416.2468 162 8996.0058
28 235.0967 73 803.7590 118 2334.2976 163 7659.0366 28 240.2462 73 828.4484 118 2483.4461 163 9236.5696
29 244.2207 74 822.3256 119 2394.5323 164 7808.8651 29 249.5915 74 847.8770 119 2550.8813 164 9452.9409
30 253.5618 75 841.4242 120 2457.5607 165 7964.4682 30 259.1617 75 867.8781 120 2621.6382 165 9679.3968
31 262.9054 76 860.5115 121 2522.0490 166 8112.4676 31 268.7369 76 887.8834 121 2694.2401 166 9896.4561
32 272.3660 77 880.4442 122 2589.6042 167 8265.8879 32 278.4346 77 908.7919 122 2770.5194 16710123.2040
33 281.9490 78 900.6721 123 2658.7662 168 8395.6571 33 288.2604 78 930.0280 123 2848.8521 16810316.3931
34 291.6601 79 921.1979 124 2729.5343 169 8529.4358 34 298.2205 79 951.5954 124 2929.2555 16910516.9055
35 301.3872 80 942.6647 125 2803.7556 170 8651.8685 35 308.1998 80 974.1717 125 3013.8570 17010701.6291
36 311.2508 81 964.1426 126 2879.7442 171 8761.8285 36 318.3223 81 996.7802 126 3100.7660 17110868.5350
37 321.2572 82 986.2857 127 2957.4926 172 8874.5348 37 328.5945 82 1020.1106 127 3189.9959 17211040.6013
38 331.4127 83 1009.1284 128 3039.1297 173 8956.7784 38 339.0230 83 1044.2011 128 3284.0262 17311166.7993
39 341.5986 84 1032.7072 129 3120.4487 174 9040.5160 39 349.4863 84 1069.0925 129 3378.0358 17411295.8474
40 351.9431 85 1055.9368 130 3208.1899 175 9108.6093 40 360.1161 85 1093.6399 130 3479.8586 17511401.2034
41 362.4531 86 1080.2958 131 3298.0562 176 9160.3371 41 370.9196 86 1119.4069 131 3584.5687 17611481.4897
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COMPTON AND GEOMETRICAL ENERGY BROADENING 693
TaBLE 6. Geometrical energy broadenind®@); Omin and 6,2 are symmetrically situated aroursd= 90°*—Continued
485 keV 490 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG

42 373.1357 87 1105.4622 132 3387.4078 177 9212.6391 42 381.9045 87 1146.0563 132 3689.1039 17711562.8891
43 383.8648 88 1131.0664 133 3481.3125 178 9247.8309 43 392.9414 88 1173.1986 133 3799.4256 17811617.7852
44 394.7772 89 1157.5398 134 3580.1297 179 9265.5250 44 404.1710 89 1201.2939 134 3916.0304 17911645.4249
45 405.7426 90 1184.4883 135 3678.1567 180 9283.2851 45 415.4594 90 1229.9262 135 4032.2249 18011673.1935

495 keV 500 keV

0 AG 0 AG 0 AG AG AG 0 AG 0 AG 0 AG

1 8.3439 46  437.3229 91 1308.5134 136 4600.1839 1 85133 46 447.7221 91 1360.3022 136 5128.1365
2 16.6914 47  449.3858 92 1340.7373 137 4753.2247 2 17.0304 47  460.1481 92 1394.6812 137 5316.8735
3 25.1420 48 461.6835 93 1373.6356 138 4910.9069 3 25.6529 48 472.8214 93 1429.8272 138 5512.6971
4  33.5075 49 474.0681 94 1407.7990 139 5078.7743 4 34.1886 49 485.5898 94 1466.3755 139 5722.7059
5 41.8872 50 486.8639 95 1442.7017 140 5251.8866 5 42.7392 50 498.7880 95 1503.7686 140 5940.9547
6 50.2849 51 499.7620 96 1478.9827 141 5436.5477 6 51.3085 51 512.0981 96 1542.6959 141 6175.6644
7 58.7041 52 512.9324 97 1516.7283 142 5627.1566 7 59.9003 52 525.6956 97 1583.2573 142 6420.0181
8 67.1485 53 526.2152 98 1554.6737 143 5823.6517 8 68.5183 53 539.4157 98 1624.0978 143 6674.1629
9 75.7195 54 539.7875 99 1594.1656 144 6025.9189 9 77.2660 54 553.4419 99 1666.6718 144 6938.1866
10 84.2259 55 553.4826 100 1634.5675 145 6242.0531 10 85.9486 55 567.6022 100 1710.2996 145 7223.0559
11 92.6705 56 567.6696 101 1676.6613 146 6464.6678 11 94.5687 56 582.2788 101 1755.8330 146 7519.4752
12 101.2533 57 581.9988 102 1719.7584 147 6693.5450 12 103.3308 57 597.1104 102 1802.5350 147 7827.4665
13 109.8803 58 596.4720 103 1764.7108 148 6928.3827 13 112.1390 58 612.0993 103 1851.3377 148 8146.9409
14 118.4554 59 611.2881 104 1810.7723 149 7179.6004 14 120.8952 59 627.4518 104 1901.4402 149 8492.6471
15 127.1822 60 626.4625 105 1857.9631 150 7437.3643 15 129.8073 60 643.1848 105 1952.8720 150 8851.6792
16 135.9652 61 641.8049 106 1907.2525 151 7701.1763 16 138.7780 61 659.1012 106 2006.7002 151 9223.7485
17 144.7067 62 657.5293 107 1957.7927 152 7970.4081 17 147.7076 62 675.4237 107 2062.0109 152 9608.3645
18 153.5115 63 673.4358 108 2010.6454 153 8272.6793 18 156.7031 63 691.9454 108 2119.9786 15310046.2019
19 162.3837 64 689.9729 109 2064.8876 154 8552.1605 19 165.7690 64 709.1330 109 2179.6052 15410456.8147
20 171.3278 65 706.7189 110 2120.5455 155 8866.8128 20 174.9098 65 726.5492 110 2240.9305 15510925.9019
21 180.3481 66 723.6766 111 2178.8364 156 9169.8294 21 184.1301 66 744.1971 111 2305.3124 15611384.6039
22 197.1344 67 741.0899 112 2238.7037 157 9493.6387 22 201.2932 67 762.3316 112 2371.6014 15711882.5097
23 198.5287 68 758.9808 113 2300.1763 158 9820.5455 23 202.7189 68 780.9764 113 2439.8437 15812393.4739
24 207.8047 69 777.1171 114 2364.6566 15910148.8778 24 212.2061 69 799.8905 114 2511.6170 15912915.2657
25 217.0664 70 795.5018 115 2432.3741 16010499.3045 25 221.6806 70 819.0776 115 2587.2063 16013481.9249
26 226.5369 71 814.6777 116 2500.5420 16110825.8600 26 231.3708 71 839.1055 116 2663.5196 16114019.2863
27 235.8891 72 833.8601 117 2572.1621 16211172.8490 27 240.9422 72 859.1556 117 2743.9374 16214600.3717
28 245.4605 73 853.8868 118 2647.5066 16311542.2524 28 250.7401 73 880.1046 118 2828.8039 16315230.7460
29 255.0310 74 874.2219 119 2723.3383 16411878.4182 29 260.5396 74 901.3936 119 2914.4965 16415815.2315
30 264.8342 75 895.1733 120 2803.1459 16512234.2898 30 270.5799 75 923.3461 120 3004.9842 16516445.5469
31 274.6451 76 916.1463 121 2885.2921 16612579.3381 31 280.6307 76  945.3399 121 3098.4487 16617068.3729
32 284.5842 77 938.0847 122 2971.8815 16712943.9818 32 290.8156 77 968.3661 122 3197.3276 16717739.4352
33 294.6575 78 960.3864 123 3061.1044 16813258.0963 33 301.1409 78 991.7946 123 3299.6016 16818328.4088
34 304.8712 79 983.0561 124 3153.0066 16913587.5183 34 311.6132 79 1015.6315 124 3405.3606 16918957.2300
35 315.1078 80 1006.8080 125 3250.0598 17013894.1135 35 322.1121 80 1040.6301 125 3517.5058 17019553.0056
36 325.4944 81 1030.6161 126 3350.1385 17114173.7405 36 332.7682 81 1065.7122 126 3633.6437 17120105.4576
37 336.0379 82 1055.2081 127 3453.2914 17214464.6382 37 343.5887 82 1091.6457 127 3753.8801 17220689.6026
38 346.7454 83 1080.6264 128 3562.4365 17314679.7058 38 354.5811 83 1118.4780 128 3881.6923 17321127.7954
39 357.4921 84 1106.9166 129 3672.0146 17414901.1489 39 365.6175 84 1146.2604 129 4010.6271 17421584.7117
40 368.4136 85 1132.8703 130 3791.2188 17515083.0867 40 376.8372 85 1173.7165 130 4151.5944 17521964.5462
41 379.5175 86 1160.1425 131 3914.3696 17615222.4317 41 388.2484 86 1202.5990 131 4298.0072 17622258.2056
42 390.8119 87 1188.3794 132 4037.8920 17715364.3309 42 399.8596 87 1232.5376 132 4445.6630 17722559.7299
43 402.1639 88 1217.1713 133 4168.8817 17815460.3843 43 411.5345 88 1263.1005 133 4603.1288 17822765.2729
44 413.7186 89 1247.0088 134 4308.0399 17915508.8553 44 423.4225 89 1294.8116 134 4771.4197 17922869.4394
45 425.3384 90 1277.4529 135 4447.4382 18015557.6261 45 435.3821 90 1327.2079 135 4941.0491 18022974.5526

BAG(hvy)=hvy-m[(ME—hv,-CoSbyn) —(ME—hv,- COSOna ]

J. Phys. Chem. Ref. Data, Vol. 33, No. 3, 2004



694

RAO ET

AL.

TaBLE 7. FWHM of J(P,) and FWHM of Compton broadenin@B) for biological materials in the energy region from 17.44 to 68.18 keV, scattering angle

(6)=90°
(a) H,O—Water
Mo Ka Ag Ka CdKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
16.3644  —2.9622 0.0770 0.0822 20.6838 —2.3610 0.1476 0.1603 21.601 —2.2635 0.1694 0.1846
16.4644 2.3630 0.1175 0.1254 20.7838 1.8846 0.2307 0.2507 21.701 1.8068 0.2671 0.2913
16.5644 1.9673 0.1688 0.1803 20.8838 1.4103 0.4067 0.4421 21.801 1.3520 0.4595 0.5013
16.6644 1.1749 0.4486 0.4794 20.9838 0.9381 0.7862 0.8550 21.901 0.8993 0.8643 0.9435
16.7644 0.5858 0.9953 1.0640 21.0838 0.4681 1.4326 1.5586 22.001 0.4583 1.5068 1.6454
16.8644 21.1838 22.101
16.9644  +0.5821 1.0175 1.0886 21.2838 +0.4657 1.4573 1.5867 22.201 +0.4473 1.5464 1.6901
17.0644 1.1611 0.4712 0.5043 21.3838 0.9214 0.8271 0.9009 22.301 0.8923 0.8945 0.9780
17.1644 1.7368 0.2294 0.2456 21.4838 1.3910 0.4333 0.4722 22.401 1.3354 0.4896 0.5355
17.2644 2.3091 0.1333 0.1428 21.5838 1.8505 0.2520 0.2747 22.501 1.7765 0.2851 0.3120
17.3644 2.8782 0.0947 0.1015 21.6838 2.3079 0.1667 0.1818 22.601 2.2158 0.1892 0.2071
In Ka SnKa CsKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
22.5159 —2.1698 0.1922 0.2103 23.516 —2.0839 0.2151 0.2364 28.5936 —1.7267 0.3732 0.4188
22.6159 1.7299 0.2975 0.3258 23.616 1.6636 0.3359 0.3693 28.6936 1.3791 0.5805 0.6516
22.7159 1.2938 0.5173 0.5666 23.716 1.2448 0.5755 0.6328 28.7936 1.0326 0.9343 1.0492
22.8159 0.8595 0.9478 1.0385 23.816 0.8278 1.0272 1.1301 28.8936 0.6874 1.4935 1.6778
22.9159 0.4270 1.6186 1.7742 23.916 0.4124 1.7134 1.8858 28.9936 0.343 2.2067 2.4802
23.0159 24.016 29.0936
23.1159 +0.4325 1.6315 1.7897 24116 +0.4135 1.7351 1.9112 29.1936 +0.3421 2.2372 2.5165
23.2159 0.8597 0.9725 1.0672 24.216 0.8240 1.0589 1.1669 29.2936 0.6831 1.5320 1.7240
23.3159 1.2851 0.5441 0.5974 24.316 1.2329 0.6060 0.6680 29.3936 1.0228 0.9729 1.0953
23.4159 1.7987 0.3214 0.3530 24.416 1.6401 0.3614 0.3985 29.4936 1.3616 0.6185 0.6966
23.5159 2.1306 0.2112 0.2321 24.516 2.0458 0.2357 0.2601 29.5936 1.6992 0.4075 0.4592
BaKa LaKa CeKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
29.6684  —1.6629 0.4196 0.4729 30.7617 —1.6128 0.4590 0.5196 31.878 —1.5598 0.5097 0.5797
29.7684 1.3276 0.6452 0.7275 30.8617 1.2889 0.7041 0.7975 31.978 1.2469 0.7676 0.8736
29.8684 0.9932 1.0191 1.1496 30.9617 0.9660 1.1010 1.2476 32.078 0.9350 1.1922 1.3572
29.9684 0.6599 1.6035 1.8095 31.0617 0.6441 1.6958 1.9224 32.178 0.6239 1.7984 2.0483
30.0684 0.3276 2.3220 2.6215 31.1617 0.3232 2.4108 2.7342 32.278 0.3138 2.5185 2.8696
30.1684 31.2617 32.378
30.2684  +0.3338 2.3298 2.6324 31.3617 +0.3157 2.4524 2.7836 32.478 +0.3038 2.5584 2.9175
30.3684 0.6629 1.6304 1.8429 31.4617 0.6338 1.7487 1.9857 32.578 0.6113 1.8594 2.1213
30.4684 0.9911 1.0510 1.1885 31.5617 0.9509 1.1562 1.3135 32.678 0.9179 1.2544 1.4316
30.5684 1.3182 0.6781 0.7672 31.6617 1.2670 0.7516 0.8542 32.778 1.2236 0.8194 0.9356
30.6684 1.6444 0.4488 0.5080 31.7617 1.5882 0.4956 0.5635 32.878 1.5284 0.5862 0.6350
PrKa SmKa GdKa
Energy P FWHM FWHM Energy P FWHM FWHM Energy P FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
33.0057 —1.5125 0.5616 0.6418 36.5187 —1.3653 0.7460 0.8652 38.9574 —1.2853 0.8846 1.0367
33.1057 1.2101 0.8292 0.9481 36.6187 1.0909 1.0832 1.2568 39.0574 1.0274 1.2621 1.4796
33.2057 0.9084 1.2793 1.4633 36.7187 0.8172 1.5883 1.8438 39.1574 0.7706 1.7951 2.1054
33.3057 0.6075 1.8961 2.1697 36.8187 0.5442 2.2584 2.6227 39.2574 0.5135 2.4892 2.9208
33.4057 0.3075 2.6153 2.9940 36.9187 0.2719 2.9571 3.4356 39.3574 0.2575 3.1783 3.7309
33.5057 37.0187 39.4574
33.6057 +0.2899 2.6719 3.0613 37.1187 +0.2708 2.9841 3.4699 39.5574 +0.2528 3.2126 3.7744
33.7057 0.5875 2.0495 2.3492 37.2187 0.5411 2.3050 2.6814 39.6574 0.5072 2.5461 2.9926
33.8057 0.8841 1.3566 1.5556 37.3187 0.8108 1.6343 1.9020 39.7574 0.7609 1.8598 2.1869
33.9057 1.1800 0.8959 1.0277 37.4187 1.0797 1.1420 1.3297 39.8574 1.0139 1.2924 1.5203
34.0057 1.4809 0.6099 0.6999 37.5187 1.3480 0.7954 0.9264 39.9574 1.2664 0.9408 1.1072
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TaBLE 7. FWHM of J(P;) and FWHM of Compton broadenin@B) for biological materials in the energy region from 17.44 to 68.18 keV; scattering angle
(6)=90°—Continued

Dy Ka Er Ka Yb Ka
Energy P FWHM FWHM Energy P FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Py) CB (keV) (a.u) J(Pz) CB
414642  —1.2118 1.0292 1.2190 44.055 —1.1395 1.2238 1.4656 46.7136 —1.0796 1.4009 1.6970
41.5642 0.9688 1.4568 1.7261 44.155 0.9104 1.6774 2.0097 46.8136 0.8628 1.8919 2.2927
41.6642 0.7265 2.0237 2.3990 44.255 0.6816 2.2708 2.7219 46.9136 0.6465 2.5148 3.0490
41.7642 0.4847 2.7272 3.2343 44.355 0.4534 2.9886 3.5837 47.0136 0.4306 3.2380 3.9275
41.8642 0.2434 3.4059 4.0410 44.455 0.2256 3.6496 4.3783 47.1136 0.2151 3.8676 4.6932
41.9642 44.555 47.2136
42.0642  +0.2376 3.4413 4.0864 44.655 +0.2286 3.6676 4.4037 47.3136 +0.2145 3.9104 4.7493
42.1642 0.4773 2.7868 3.3106 44.755 0.4550 3.0261 3.6349 47.4136 0.4228 3.3024 4.0125
42.2642 0.7165 2.0939 2.4885 44.855 0.6809 2.3232 2.7919 47.5136 0.6426 2.5745 3.1294
42.3642 0.9552 1.5269 1.8154 44.955 0.9064 1.7333 2.0838 47.6136 0.8561 1.9570 2.3798
42.4642 1.1934 1.0907 1.2974 45.055 1.1324 1.2701 1.5276 47.7136 1.0691 1.4636 1.7806
PtKa Au Ka
Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
58.1402  —1.0796 2.2848 2.9092 59.6952 —0.7861 2.6295 3.3712
58.2402 0.8628 2.8835 3.6730 59.7952 0.6143 3.2933 4.2241
58.3402 0.6465 3.5897 4.5746 59.8952 0.4428 4.0240 5.1636
58.4402 0.4306 4.3068 5.4909 59.9952 0.2714 4.7013 6.0355
58.5402 0.2151 4.8909 6.2384 60.0952 0.1668 5.0271 6.4565
58.6402 60.1952
58.7402  +0.2145 4.9030 6.2593 60.2952 +0.1727 5.0390 6.4777
58.8402 0.4228 4.3368 5.5390 60.3952 0.3432 4.4805 5.7622
58.9402 0.6426 3.6141 4.6180 60.4952 0.5133 3.7823 4.8664
59.0402 0.8561 2.9315 3.7475 60.5952 0.6832 3.0794 3.9637
59.1402 1.0691 2.3452 2.9992 60.6952 0.8528 2.4715 3.1827
(b) C,H,—Polyethylene
Mo Ka Ag Ka CdKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
16.3644  —2.9622 0.1115 0.1190 20.6838 —2.3610 0.1971 0.2140 21.601 —2.2635 0.2199 0.2397
16.4644 2.3630 0.1574 0.1680 20.7838 1.8846 0.2752 0.2990 21.701 1.8068 0.3195 0.3485
16.5644 1.9673 0.2053 0.2193 20.8838 1.4103 0.4590 0.4990 21.801 1.3520 0.5281 0.5762
16.6644 1.1749 0.5349 0.5716 20.9838 0.9381 1.0597 1.1524 21.901 0.8993 1.2004 1.3104
16.7644 0.5858 1.6877 1.8041 21.0838 0.4681 2.6454 2.8780 22.001 0.4583 2.7416 2.9939
16.8644 21.1838 22.101
16.9644  +0.5821 1.7301 1.8509 21.2838 +0.4657 2.6351 2.8691 22.201 +0.4473 2.8313 3.0944
17.0644 1.1611 0.5706 0.6107 21.3838 0.9214 1.1335 1.2347 22.301 0.8923 1.2458 1.3621
17.1644 1.7368 0.2657 0.2845 21.4838 1.3910 0.4925 0.5366 22.401 1.3354 0.5651 0.6181
17.2644 2.3091 0.1752 0.1877 21.5838 1.8505 0.2986 0.3255 22.501 1.7765 0.3328 0.3641
17.3644 2.8782 0.1375 0.1473 21.6838 2.3079 0.2191 0.2390 22.601 2.2158 0.2426 0.2655
In Ka SnKa CsKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Py) CB
225159  —2.1698 0.2437 0.2666 23.516 —2.0839 0.2673 0.2937 28.5936 —1.7267 0.4322 0.4849
22.6159 1.7299 0.3444 0.3771 23.616 1.6636 0.3847 0.4228 28.6936 1.3791 0.6630 0.7442
22.7159 1.2938 0.6038 0.6613 23.716 1.2448 0.6775 0.7451 28.7936 1.0326 1.1948 1.3417
22.8159 0.8595 1.3421 1.4704 23.816 0.8278 1.4847 1.6334 28.8936 0.6874 2.3622 2.6539
22.9159 0.4270 2.9916 3.2791 23.916 0.4124 3.1891 3.5100 28.9936 0.3430 4.2288 4.7529
23.0159 24.016 29.0936
23.1159  +0.4325 3.0087 3.3006 24.116 +0.4135 3.2293 3.5571 29.1936 +0.3421 4.2816 4.8163
23.2159 0.8597 1.3769 1.5111 24.216 0.8240 1.5297 1.6857 29.2936 0.6831 2.4303 2.7349
23.3159 1.2851 0.6354 0.6976 24.316 1.2329 0.7151 0.7884 29.3936 1.0228 1.2473 1.4042
23.4159 1.7987 0.3706 0.4070 24.416 1.6401 0.4124 0.4548 29.4936 1.3616 0.7094 0.7990
23.5159 2.1306 0.2658 0.2921 24516 2.0458 0.2915 0.3216 29.5936 1.6992 0.4693 0.5288
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TaBLE 7. FWHM of J(P;) and FWHM of Compton broadenin@B) for biological materials in the energy region from 17.44 to 68.18 keV; scattering angle
(6)=90°—Continued

BaKa LaKa CeKa
Energy P FWHM FWHM Energy P FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Py) CB (keV) (a.u) J(Pz) CB
29.6684 —1.6629 0.4804 0.5415 30.7617 —1.6128 0.5216 0.5905 31.878 —1.5598 0.5783 0.6578
29.7684 1.3276 0.7474 0.8427 30.8617 1.2889 0.8195 0.9283 31.978 1.2469 0.9035 1.0281
29.8684 0.9932 1.3208 1.4899 30.9617 0.9660 1.4719 1.6679 32.078 0.9350 1.6186 1.8428
29.9684 0.6599 2.6010 2.9352 31.0617 0.6441 2.7731 3.1437 32.178 0.6239 2.9687 3.3812
30.0684 0.3276 4.4819 5.0600 31.1617 0.3232 4.6568 5.2814 32.278 0.3138 4.8799 5.5603
30.1684 31.2617 32.378
30.2684 +0.3338 4.4845 5.0671 31.3617 +0.3157 4.7488 5.3902 32.478 +0.3038 4.9855 5.6854
30.3684 0.6629 2.6253 2.9675 31.4617 0.6338 2.8688 3.2576 32.578 0.6113 3.0899 3.5251
30.4684 0.9911 1.3683 1.5473 31.5617 0.9509 1.5571 1.7688 32.678 0.9179 1.7218 1.9651
30.5684 1.3182 0.7860 0.8892 31.6617 1.2670 0.8813 1.0015 32.778 1.2236 0.9688 1.1061
30.6684 1.6444 0.5127 0.5803 31.7617 1.5882 0.5625 0.6396 32.878 1.5284 0.6308 0.7205
PrKa SmKa GdKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
33.0057 —1.5125 0.6370 0.7280 36.5187 —1.3653 0.3153 0.3657 38.9574 —1.2853 1.0331 1.2106
33.1057 1.2101 0.9824 1.1232 36.6187 1.0909 0.4926 0.5716 39.0574 1.0274 1.6165 1.8952
33.2057 0.9084 1.7664 2.0205 36.7187 0.8172 0.8436 0.9793 39.1574 0.7706 2.6825 3.1462
33.3057 0.6075 3.1579 3.6136 36.8187 0.5442 1.4405 1.6729 39.2574 0.5135 4.3943 5.1562
33.4057 0.3075 5.0845 5.8208 36.9187 0.2719 2.1336 2.4789 39.3574 0.2575 6.2741 7.3652
33.5057 37.0187 39.4574
33.6057 +0.2899 5.2243 5.9858 37.1187 +0.2708 2.1465 2.4960 39.5574 +0.2528 6.3506 7.4614
33.7057 0.5875 3.3389 3.8271 37.2187 0.5411 1.4664 1.7058 39.6574 0.5072 45117 5.3030
33.8057 0.8841 1.8998 2.1786 37.3187 0.8108 0.8671 1.0091 39.7574 0.7609 2.8083 3.3022
33.9057 1.1800 1.0749 1.2331 37.4187 1.0797 0.5235 0.6095 39.8574 1.0139 1.7019 2.0020
34.0057 1.4809 0.6916 0.7938 37.5187 1.3480 0.3338 0.3889 39.9574 1.2664 1.1031 1.2982
Dy Ka Er Ka Yb Ka
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Py) CB (keV) (a.u) J(Py) CB (keV) (a.u) J(Py) CB
41.4642 —1.2118 1.2097 1.4328 44.055 —1.1395 1.4910 1.7856 46.7136 —1.0796 1.7616 2.1339
41.5642 0.9688 1.9238 2.2795 44.155 0.9104 2.3128 2.7710 46.8136 0.8628 2.6809 3.2490
41.6642 0.7265 3.1212 3.7001 44.255 0.6816 3.6072 4.3237 46.9136 0.6465 4.0943 4.9641
41.7642 0.4847 4.8914 5.8010 44.355 0.4534 5.4472 6.5322 47.0136 0.4306 5.9784 7.2517
41.8642 0.2434 6.7507 8.0097 44.455 0.2256 7.2669 8.7183 47.1136 0.2151 7.7214 9.3701
41.9642 44.555 47.2136
42.0642 +0.2376 6.8298 8.1105 44.655 +0.2286 7.2981 8.7632 47.3136 +0.2145 7.8114 9.4875
42.1642 0.4773 5.0184 5.9618 44.755 0.4550 5.5210 6.6321 47.4136 0.4228 6.1185 7.4344
42.2642 0.7165 3.2520 3.8649 44.855 0.6809 3.6969 4.4427 47.5136 0.6426 4.2036 5.1098
42.3642 0.9552 2.0395 2.4249 44.955 0.9064 2.3968 2.8815 47.6136 0.8561 2.7839 3.3854
42.4642 1.1934 1.2991 1.5453 45.055 1.1324 1.5621 1.8788 47.7136 1.0691 1.8319 2.2287
PtKa Au Ka
Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(P2) CB (keV) (a.u) J(P3) CB
58.1402 —1.0796 3.2190 4.0986 59.6952 -0.7861 3.8858 49818
58.2402 0.8628 4.5232 5.7618 59.7952 0.6143 5.4572 6.9998
58.3402 0.6465 6.3033 8.0330 59.8952 0.4428 7.3856 9.4777
58.4402 0.4306 8.2431 10.5101 59.9952 0.2714 9.2426 11.8665
58.5402 0.2151 9.8540 12.5697 60.0952 0.1668 10.1372 13.0210
58.6402 60.1952
58.7402 +0.2145 9.8928 12.6305 60.2952 +0.1727 10.1524 13.0521
58.8402 0.4228 8.2785 10.5739 60.3952 0.3432 8.5853 11.0420
58.9402 0.6426 6.3705 8.1403 60.4952 0.5133 6.6686 8.5803
59.0402 0.8561 4.5914 5.8695 60.5952 0.6832 4.8908 6.2955
59.1402 1.0691 3.3025 4.2235 60.6952 0.8528 3.5202 4.5331
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(6)=90°—Continued

(c) CsHgO,—Lucite

Mo Ka Ag Ka CdKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
16.3644  —2.9622 0.4313 0.4603 20.6838 —2.3610 0.7801 0.8473 21.601 —2.2635 0.8780 0.9572
16.4644 2.3630 0.6223 0.6645 20.7838 1.8846 1.1266 1.2242 21.701 1.8068 1.2835 1.3999
16.5644 1.9673 0.8363 0.8933 20.8838 1.4103 1.8811 2.0448 21.801 1.3520 2.1374 2.3321
16.6644 1.1749 2.1044 2.2487 20.9838 0.9381 3.8841 4.2240 21.901 0.8993 4.3344 4.7314
16.7644 0.5858 5.4949 5.8742 21.0838 0.4681 8.2798 9.0085 22.001 0.4583 8.5908 9.3820
16.8644 21.1838 22.101
16.9644  +0.5821 5.6263 6.0195 21.2838 +0.4657 8.2753 9.0109 22.201 +0.4473 8.8418 9.6640
17.0644 1.1611 2.2281 2.3848 21.3838 0.9214 4.1225 4.4906 22.301 0.8923 4.4891 4.9083
17.1644 1.7368 1.0948 1.1722 21.4838 1.3910 2.0097 2.1900 22.401 1.3354 2.2802 2.4941
17.2644 2.3091 0.6969 0.7465 21.5838 1.8505 1.2244 1.3348 22.501 1.7765 1.3690 1.4980
17.3644 2.8782 0.5176 0.5547 21.6838 2.3079 0.8714 0.9504 22.601 2.2158 0.9723 1.0643
In Ka SnKa CsKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
22.5159 —2.1698 0.9799 1.0723 23.516 —2.0839 1.0820 1.1890 28.5936 —1.7267 1.7802 1.9975
22.6159 1.7299 1.4189 1.5533 23.616 1.6636 1.5872 1.7447 28.6936 1.3791 2.6957 3.0260
22.7159 1.2938 2.4174 2.6476 23.716 1.2448 2.6949 2.9636 28.7936 1.0326 4.5166 5.0722
22.8159 0.8595 4.7942 5.2530 23.816 0.8278 5.2507 5.7767 28.8936 0.6874 7.9686 8.9530
22.9159 0.4270 9.2940 10.1881 23.916 0.4124 9.8703 10.8645 28.9936 0.3430 12.8736 14.4715
23.0159 24.016 29.0936
23.1159 +0.4321 9.3587 10.2675 24.116 +0.4135 9.9950 11.0108 29.1936 +0.3421 13.0294 14.6589
23.2159 0.8597 4.9191 5.3986 24.216 0.8240 5.4082 5.9598 29.2936 0.6831 8.1856 9.2122
23.3159 1.2851 2.5423 2.7912 24.316 1.2329 2.8395 3.1303 29.3936 1.0228 4.7080 5.3004
23.4159 1.7987 1.5276 1.6778 24.416 1.6401 1.7026 1.8778 29.4936 1.3616 2.8756 3.2387
23.5159 2.1306 1.0714 1.1773 24.516 2.0458 1.1814 1.3035 29.5936 1.6992 1.9353 2.1806
BaKa LaKa CeKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
29.6684  —1.6629 1.9823 2.2342 30.7617 —1.6128 2.1553 2.4402 31.878 —1.5598 2.3832 2.7109
29.7684 1.3276 3.0088 3.3926 30.8617 1.2889 3.2835 3.7193 31.978 1.2469 3.5942 4.0902
29.8684 0.9932 49514 5.5854 30.9617 0.9660 5.4351 6.1590 32.078 0.9350 5.9167 6.7361
29.9684 0.6599 8.6733 9.7884 31.0617 0.6441 9.2012 10.4317 32.178 0.6239 9.7928 11.1544
30.0684 0.3276 13.5912 15.3469 31.1617 0.3232 14.1162 16.0126 32.278 0.3138 14.7575 16.8186
30.1684 31.2617 32.378
30.2684  +0.3338 13.6202 15.3925 31.3617 +0.3157 14.3671 16.3112 32.478 +0.3038 15.0464 17.1624
30.3684 0.6629 8.7733 9.9179 31.4617 0.6338 9.4957 10.7836 32.578 0.6113 10.1621 11.5945
30.4684 0.9911 5.1201 5.7901 31.5617 0.9509 5.7219 6.5003 32.678 0.9179 6.2565 7.14093
30.5684 1.3182 3.1620 3.5772 31.6617 1.2670 3.5155 3.9954 32.778 1.2236 3.8417 4.3864
30.6684 1.6444 2.1160 2.3949 31.7617 1.5882 2.3225 2.6405 32.878 1.5284 2.5945 2.9636
PrKa SmKa GdKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Py) CB
33.0057 —1.5125 2.6180 2.9920 36.5187 —1.3653 3.4672 4.0215 38.9574 —1.2853 4.1333 4.8438
33.1057 1.2101 3.8895 4.4472 36.6187 1.0909 5.1588 5.9862 39.0574 1.0274 6.1033 7.1556
33.2057 0.9084 6.3980 7.3185 36.7187 0.8172 8.0994 9.4027 39.1574 0.7706 9.3167 10.9283
33.3057 0.6075 10.3701 11.8680 36.8187 0.5442 12.5964 14.6311 39.2574 0.5135 13.9953 16.4252
33.4057 0.3075 15.3563 17.5843 36.9187 0.2719 17.4373 20.2657 39.3574 0.2575 18.7720 22.0445
33.5057 37.0187 39.4574
33.6057 +0.2899 15.7275 18.0246 37.1187 +0.2708 17.5742 20.4423 39.5574 +0.2528 18.9846 22.3132
33.7057 0.5875 11.0261 12.6401 37.2187 0.5411 12.8713 14.9758 39.6574 0.5072 14.3430 16.8621
33.8057 0.8841 6.8289 7.8311 37.3187 0.8108 8.3682 9.73954 39.7574 0.7609 9.7092 11.4178
33.9057 1.1800 4.2207 4.8421 37.4187 1.0797 5.4820 6.3827 39.8574 1.0139 6.3494 7.4695
34.0057 1.4809 2.8386 3.2578 37.5187 1.3480 3.7000 4.3097 39.9574 1.2664 4.4006 5.1790
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(6)=90°—Continued

Dy Ka Er Ka Yb Ka
Energy P FWHM FWHM Energy P FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Py) CB (keV) (a.u) J(Py) CB (keV) (a.u) J(Pz) CB
414642  —1.2118 4.8063 5.6928 44.055 —1.1395 5.7957 6.9412 46.7136 —1.0796 6.7264 8.1484
41.5642 0.9688 7.1346 8.4545 44.155 0.9104 8.3837 10.0455 46.8136 0.8628 9.5755 11.6055
41.6642 0.7265 10.6712 12.6515 44.255 0.6816 12.1413 14.5553 46.9136 0.6465  13.6050 16.4982
41.7642 0.4847 15.4484 18.3258 44.355 0.4534 17.0504 20.4526 47.0136 0.4306  18.5849 22.5511
41.8642 0.2434 20.1478 23.9151 44.455 0.2256 21.6262 25.9578 47.1136 0.2151  22.9706 27.8906
41.9642 44.555 47.2136
42.0642  +0.2376 20.3665 24.1956 44.655 +0.2286 21.7276 26.1021 47.3136 +0.2145  23.2057 28.2008
42.1642 0.4773 15.8147 18.7926 44.755 0.4550 17.2748 20.7576 47.4136 0.4228  18.9843 23.0759
42.2642 0.7165 11.0742 13.1632 44.855 0.6809 12.4316 14.9418 47.5136 0.6426  13.9527 16.9638
42.3642 0.9552 7.5209 8.9427 44.955 0.9064 8.6745 10.4296 47.6136 0.8561 9.9228 12.0682
42.4642 1.1934 5.1258 6.0973 45.055 1.1324 6.0445 7.2703 47.7136 1.0691 6.9994 8.5159
PtKa Au Ka
Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
58.1402  —1.0796 11.5338 14.6878 59.6952 —0.7861 13.5739 17.4063
58.2402 0.8628 15.3247 19.5264 59.7952 0.6143 17.9686 23.0559
58.3402 0.6465 20.1342 25.6713 59.8952 0.4428 23.0331 29.5749
58.4402 0.4306 25.1134 32.0428 59.9952 0.2714 27.7250 35.6255
58.5402 0.2151 29.1060 37.1633 60.0952 0.1668 29.9257 38.4764
58.6402 60.1952
58.7402  +0.2145 29.2272 37.3515 60.2952 +0.1727 29.9874 38.5903
58.8402 0.4228 25.2491 32.2732 60.3952 0.3432 26.1369 33.6411
58.9402 0.6426 20.3256 25.9844 60.4952 0.5133 21.2482 27.3532
59.0402 0.8561 15.5684 19.9074 60.5952 0.6832 16.4679 21.2041
59.1402 1.0691 11.8342 15.1373 60.6952 0.8528 12.5385 16.1495
(d) CgHg—Polystyrene
Mo Ka Ag Ka CdKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
16.3644  —2.9622 0.4440 0.4738 20.6838 —2.3610 0.7778 0.8448 21.601 —2.2635 0.8655 0.9436
16.4644 2.3630 0.6214 0.6634 20.7838 1.8846 1.0702 1.1629 21.701 1.8068 1.2120 1.3219
16.5644 1.9673 0.8017 0.8563 20.8838 1.4103 1.7295 1.8800 21.801 1.3520 1.9766 2.1567
16.6644 1.1749 1.9661 2.1009 20.9838 0.9381 3.7886 4.1201 21.901 0.8993 4.2746 4.6661
16.7644 0.5858 5.7973 6.1975 21.0838 0.4681 8.9829 9.7736 22.001 0.4583 9.2641 10.1173
16.8644 21.1838 22.101
16.9644  +0.5821 5.9416 6.3569 21.2838 +0.4657 8.9042 9.6958 22.201 +0.4473 9.5528 10.4413
17.0644 1.1611 2.0948 2.2420 21.3838 0.9214 4.0467 4.4079 22.301 0.8923 4.4307 4.8444
17.1644 1.7368 1.0252 1.0977 21.4838 1.3910 1.8524 2.0186 22.401 1.3354 2.1114 2.3095
17.2644 2.3091 0.6905 0.7396 21.5838 1.8505 1.1595 1.2641 22.501 1.7765 1.2869 1.4081
17.3644 2.8782 0.5291 0.5670 21.6838 2.3079 0.8635 0.9417 22.601 2.2158 0.9534 1.0437
In Ka SnKa CsKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
225159  —2.1698 0.9565 1.0467 23.516 —2.0839 1.0473 1.1507 28.5936 —1.7267 1.6664 1.8698
22.6159 1.7299 1.3279 1.4537 23.616 1.6636 1.4768 1.6233 28.6936 1.3791 2.4882 2.7931
22.7159 1.2938 2.2461 2.4600 23.716 1.2448 2.5102 2.7605 28.7936 1.0326 4.3271 4.8594
22.8159 0.8595 4.7594 5.2148 23.816 0.8278 5.2514 5.7776 28.8936 0.6874 8.2170 9.2321
22.9159 0.4270 10.0700 11.0390 23.916 0.4124 10.7173 11.7970 28.9936 0.3430  14.0994 15.8500
23.0159 24.016 29.0936
23.1159  +0.4325 10.1335 11.1177 24.116 +0.4135 10.8526 11.9558 29.1936 +0.3421  14.2610 16.0451
23.2159 0.8597 4.8834 5.3595 24.216 0.824 5.4068 5.9583 29.2936 0.6831 8.4490 9.5086
23.3159 1.2851 2.3623 2.5936 24.316 1.2329 2.6467 2.9178 29.3936 1.0228 45144 5.0824
23.4159 1.7987 1.4268 1.5671 24.416 1.6401 1.5814 1.7441 29.4936 1.3616 2.6576 2.9932
23.5159 2.1306 1.0424 1.1454 24.516 2.0458 1.1408 1.2587 29.5936 1.6992 1.8065 2.0354
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TaBLE 7. FWHM of J(P;) and FWHM of Compton broadenin@B) for biological materials in the energy region from 17.44 to 68.18 keV; scattering angle
(6)=90°—Continued

BaKa LaKa CeKa
Energy P FWHM FWHM Energy P FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Py) CB (keV) (a.u) J(Pz) CB
29.6684 —1.6629 1.8444 2.0788 30.7617 —1.6128 1.9974 2.2615 31.878 —1.5598 2.2039 2.5070
29.7684 1.3276 2.7895 3.1454 30.8617 1.2889 3.0467 3.4510 31.978 1.2469 3.3475 3.8094
29.8684 0.9932 4.7646 5.3747 30.9617 0.9660 5.2919 5.9968 32.078 0.9350 5.7889 6.5906
29.9684 0.6599 9.0223 10.1824 31.0617 0.6441 9.5947 10.8779 32.178 0.6239 10.2404 11.6643
30.0684 0.3276 14.9175 16.8451 31.1617 0.3232 15.4972 17.5798 32.278 0.3138 16.2140 18.4794
30.1684 31.2617 32.378
30.2684 +0.3338 14.9371 16.8814 31.3617 +0.3157 15.7822 17.9184 32.478 +0.3038 16.5630 18.8933
30.3684 0.6629 9.1001 10.2874 31.4617 0.6338 9.9101 11.2544 32.578 0.6113 10.6509 12.1523
30.4684 0.9911 4.9364 5.5824 31.5617 0.9509 5.5839 6.3435 32.678 0.9179 6.1448 7.0134
30.5684 1.3182 2.9315 3.3164 31.6617 1.2670 3.2706 3.7169 32.778 1.2236 3.5829 4.0910
30.6684 1.6444 1.9662 2.2253 31.7617 1.5882 2.1499 2.4443 32.878 1.5284 2.3972 2.7383
PrKa SmKa GdKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
33.0057 —1.5125 2.4177 2.7631 36.5187 —1.3653 3.2034 3.7155 38.9574 —1.2853 3.8406 4.5008
33.1057 1.2101 3.6297 4.1501 36.6187 1.0909 4.8812 5.6640 39.0574 1.0274 5.8498 6.8584
33.2057 0.9084 6.2969 7.2028 36.7187 0.8172 8.0918 9.3939 39.1574 0.7706 9.4235 11.0536
33.3057 0.6075 10.8757 12.4467 36.8187 0.5442 13.3857 15.5486 39.2574 0.5135 14.9519 17.5484
33.4057 0.3075 16.8905 19.3420 36.9187 0.2719 19.2389 22.3613 39.3574 0.2575 20.7367 24.3537
33.5057 37.0187 39.4574
33.6057 +0.2899 17.3278 19.8597 37.1187 +0.2708 19.3827 22.5475 39.5574 +0.2528 20.9794 24.6600
33.7057 0.5875 11.4621 13.1400 37.2187 0.5411 13.6881 15.9265 39.6574 0.5072 15.3422 18.0373
33.8057 0.8841 6.7541 7.7454 37.3187 0.8108 8.3819 9.7555 39.7574 0.7609 9.8582 11.5931
33.9057 1.1800 3.9552 4.5375 37.4187 1.0797 5.2206 6.0784 39.8574 1.0139 6.1541 7.2397
34.0057 1.4809 2.6194 3.0063 37.5187 1.3480 3.4233 3.9874 39.9574 1.2664 4.0940 4.8181
Dy Ka Er Ka Yb Ka
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Py) CB (keV) (a.u) J(Py) CB (keV) (a.u) J(Py) CB
41.4642 —1.2118 4.4702 5.2947 44.055 —1.1395 5.4581 6.5368 46.7136 —1.0796 6.4070 7.7616
41.5642 0.9688 6.9106 8.1890 44.155 0.9104 8.2471 9.8817 46.8136 0.8628 9.5094 11.5256
41.6642 0.7265 10.9124 12.9376 44.255 0.6816 12.5376 15.0306 46.9136 0.6465 14.1634 17.1756
41.7642 0.4847 16.5863 19.6764 44.355 0.4534 18.3960 22.0679 47.0136 0.4306 20.1307 24.4284
41.8642 0.2434 22.2817 26.4507 44.455 0.2256 23.9472 28.7472 47.1136 0.2151 25.4613 30.9191
41.9642 44.555 47.2136
42.0642 +0.2376 22.5318 26.7708 44.655 +0.2286 24.0553 28.9019 47.3136 +0.2145 25.7207 31.2615
42.1642 0.4773 17.0005 20.2025 44.755 0.4550 18.6442 22.4043 47.4136 0.4228 20.5851 25.0234
42.2642 0.7165 11.3498 13.4908 44.855 0.6809 12.8442 15.4385 47.5136 0.6426 14.5406 17.6789
42.3642 0.9552 7.3157 8.6987 44.955 0.9064 8.5417 10.2699 47.6136 0.8561 9.8676 12.0010
42.4642 1.1934 4.7920 5.7001 45.055 1.1324 5.7137 6.8723 47.7136 1.0691 6.6510 8.0919
PtKa Au Ka
Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(P2) CB (keV) (a.u) J(Pz) CB
58.1402 —1.0796 11.4315 14.5575 59.6952 —0.7861 13.6770 17.5386
58.2402 0.8628 15.7592 20.0802 59.7952 0.6143 18.8140 24.1415
58.3402 0.6465 21.4752 27.3850 59.8952 0.4428 24.9038 31.9804
58.4402 0.4306 27.4952 35.0871 59.9952 0.2714 30.5915 39.3169
58.5402 0.2151 32.3348 41.2959 60.0952 0.1668 33.2534 42.7661
58.6402 60.1952
58.7402 +0.2145 32.4903 41.5317 60.2952 +0.1727 33.3140 42.8823
58.8402 0.4228 27.6194 35.3084 60.3952 0.3432 28.6246 36.8493
58.9402 0.6426 21.7100 27.7562 60.4952 0.5133 22.6904 29.2120
59.0402 0.8561 16.0014 20.4614 60.5952 0.6832 17.0060 21.8975
59.1402 1.0691 11.7267 14.9997 60.6952 0.8528 12.4741 16.0665
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(6)=90°—Continued

(e) CgH1;NO—Nylon

Mo Ka Ag Ka CdKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
16.3644  —2.9622 0.4750 0.5070 20.6838 —2.3610 0.8500 0.9232 21.601 —2.2635 0.9536 1.0396
16.4644 2.363 0.6785 0.7245 20.7838 1.8846 1.2131 1.3182 21.701 1.8068 1.3891 1.5150
16.5644 1.9673 0.9018 0.9633 20.8838 1.4103 2.0286 2.2052 21.801 1.3520 2.3162 2.5272
16.6644 1.1749 2.3058 2.4638 20.9838 0.9381 4.3451 4.7253 21.901 0.8993 4.8817 5.3288
16.7644 0.5858 6.3955 6.8370 21.0838 0.4681 9.7494  10.6077 22.001 0.4583 10.1232 11.0558
16.8644 21.1838 22.101
16.9644  +0.5821 6.5507 7.0087 21.2838 +0.4657 9.7463  10.6130 22.201 +0.4473 10.4304 11.4007
17.0644 1.1611 2.4456 2.6176 21.3838 0.9214 4.6288 5.0421 22.301 0.8923 5.0593 5.5317
17.1644 1.7368 1.1762 1.2594 21.4838 1.3910 2.1713 2.3661 22.401 1.3354 2.4738 2.7058
17.2644 2.3091 0.7580 0.8119 21.5838 1.8505 1.3178 1.4366 22.501 1.7765 1.4699 1.6084
17.3644 2.8782 0.5735 0.6146 21.6838 2.3079 0.9478 1.0337 22.601 2.2158 1.0545 1.1544
In Ka SnKa CsKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
22.5159 —2.1698 1.0611 1.1612 23.516 —2.0839 1.1694 1.2849 28.5936 —1.7267 1.9138 2.1474
22.6159 1.7299 1.5254 1.6700 23.616 1.6636 1.7058 1.8751 28.6936 1.3791 2.9138 3.2708
22.7159 1.2938 2.6311 2.8817 23.716 1.2448 2.9394 3.2325 28.7936 1.0326 5.0116 5.6281
22.8159 0.8595 5.4175 5.9359 23.816 0.8278 5.9532 6.5497 28.8936 0.6874 9.1736 10.3071
22.9159 0.4270 10.9823 12.0393 23.916 0.4124 11.6775  12.8542 28.9936 0.3430 15.3079 17.2092
23.0159 24.016 29.0936
23.1159 +0.4325 11.0544 12.1282 24.116 +0.4135 11.8249  13.0272 29.1936 +0.3421 15.4951 17.4343
23.2159 0.8597 5.5584 6.1003 24.216 0.824 6.1335 6.7592 29.2936 0.6831 9.4280 10.6106
23.3159 1.2851 2.7668 3.0377 24.316 1.2329 3.0991 3.4165 29.3936 1.0228 5.2267 5.8844
23.4159 1.7987 1.6424 1.8040 24.416 1.6401 1.8296 2.0178 29.4936 1.3616 3.1119 3.5048
23.5159 2.1306 1.1595 1.2741 24516 2.0458 1.2757 1.4075 29.5936 1.6992 2.0801 2.3437
BaKa LaKa CeKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
29.6684  —1.6629 2.1304 2.4012 30.7617 —1.6128 2.3156 2.6217 31.878 —1.5598 2.5636 2.9161
29.7684 1.3276 3.2673 3.6840 30.8617 1.2889 3.5708 4.0447 31.978 1.2469 3.9200 4.4609
29.8684 0.9932 5.5104 6.2160 30.9617 0.9660 6.0742 6.8833 32.078 0.9350 6.6371 7.5564
29.9684 0.6599 10.0182 11.3066 31.0617 0.6441 10.6464  12.0704 32.178 0.6239 11.3533 12.9323
30.0684 0.3276 16.1824 18.2744 31.1617 0.3232 16.8084  19.0683 32.278 0.3138 17.5843 20.0422
30.1684 31.2617 32.378
30.2684  +0.3338 16.2091 18.3197 31.3617 +0.3157 17.1188  19.4369 32.478 +0.3038 17.9429 20.4683
30.3684 0.6629 10.1297 11.4515 31.4617 0.6338 10.9970  12.4889 32.578 0.6113 11.7939 13.4568
30.4684 0.9911 5.7001 6.4461 31.5617 0.9509 6.4092 7.2812 32.678 0.9179 7.0318 8.0259
30.5684 1.3182 3.4342 3.8852 31.6617 1.2670 3.8270 4.3493 32.778 1.2236 4.1949 4.7898
30.6684 1.6444 2.2748 2.5746 31.7617 1.5882 2.4963 2.8381 32.878 1.5284 2.7933 3.1907
PrKa SmKa GdKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
33.0057 —1.5125 2.8197 3.2226 36.5187 —1.3653 3.7541 4.3543 38.9574 —1.2853 4.4983 5.2715
33.1057 1.2101 4.2497 4.8589 36.6187 1.0909 5.6942 6.6074 39.0574 1.0274 6.7749 7.9430
33.2057 0.9084 7.1985 8.2343 36.7187 0.8172 9.1898  10.6688 39.1574 0.7706 10.6266 12.4651
33.3057 0.6075 12.0404 13.7801 36.8187 0.5442 14.7241  17.1035 39.2574 0.5135 16.4062 19.2562
33.4057 0.3075 18.3071 20.9654 36.9187 0.2719 19.3627  22.5052 39.3574 0.2575 22.4441 26.3611
33.5057 37.0187 39.4574
33.6057 +0.2899 18.7705 21.5145 37.1187 +0.2708 21.0055  24.4370 39.5574 +0.2528 22.7043 26.6897
33.7057 0.5875 12.7407 14.6063 37.2187 0.5411 15.0511  17.5132 39.6574 0.5072 16.8238 19.7802
33.8057 0.8841 7.7024 8.8330 37.3187 0.8108 9.4996  11.0565 39.7574 0.7609 11.0926 13.0450
33.9057 1.1800 4.6266 5.3077 37.4187 1.0797 6.0572 7.05255  39.8574 1.0139 7.0912 8.3425
34.0057 1.4809 3.0594 3.5112 37.5187 1.3480 4.0124 4.6736 39.9574 1.2664 4.7945 5.6426
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TaBLE 7. FWHM of J(P;) and FWHM of Compton broadenin@B) for biological materials in the energy region from 17.44 to 68.18 keV; scattering angle
(6)=90°—Continued

Dy Ka Er Ka Yb Ka
Energy P FWHM FWHM Energy P FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Py) CB (keV) (a.u) J(Pz) CB
414642  —1.2118 5.2415 6.2083 44.055 —1.1395 6.3645 7.6225 46.7136 —1.0796 7.4350 9.0070
41.5642 0.9688 7.9676 9.4417 44.155 0.9104 9.4301 11.2995 46.8136 0.8628 10.8229 13.1178
41.6642 0.7265 12.2282 14.4981 44.255 0.6816 13.9686 16.7468 46.9136 0.6465 15.7367 19.0846
41.7642 0.4847 18.1582 21.5425 44.355 0.4534 20.0997 24.1135 47.0136 0.4306 21.9564 26.6463
41.8642 0.2434 24.1075 28.6210 44.455 0.2256 25.8894 31.0822 47.1136 0.2151 27.5149 33.4171
41.9642 44.555 47.2136
42.0642  +0.2376 24.3756 28.9644 44.655 +0.2286 26.0177 31.2633 47.3136 +0.2145 27.8063 33.8008
42.1642 0.4773 18.6020 22.1070 44.755 0.4550 20.3664 24.4757 47.4136 0.4228 22.4420 27.2833
42.2642 0.7165 12.7112 15.1096 44.855 0.6809 14.3255 17.2191 47.5136 0.6426 16.1397 19.6244
42.3642 0.9552 8.4116 10.0020 44.955 0.9064 9.7622 11.7377 47.6136 0.8561 11.2231 13.6500
42.4642 1.1934 5.6073 6.6700 45.055 1.1324 6.6547 8.0043 47.7136 1.0691 7.7425 9.4201
PtKa Au Ka
Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
58.1042 —1.0796 13.0132 16.5698 59.6952 —0.7861 15.4598 19.8259
58.2042 0.8628 17.6024 22.4186 59.7952 0.6143 20.8415 26.7457
58.3042 0.6465 23.5599 30.0195 59.8952 0.4428 27.1833 34.9128
58.4042 0.4306 29.8317 38.0276 59.9952 0.2714 33.1220 42.5777
58.5042 0.2151 34.9048 44.5142 60.0952 0.1668 35.9253 46.2128
58.6042 60.1952
58.7042  +0.2145 35.0444 44,7317 60.2952 +0.1727 35.9937 46.3422
58.8042 0.4228 29.9851 38.2908 60.3952 0.3432 28.7241 36.9775
58.9042 0.6426 23.8040 30.4110 60.4952 0.5133 24,9022 32.0636
59.0042 0.8561 17.8780 22.8503 60.5952 0.6832 18.9692 24.4274
59.1042 1.0691 13.3496 17.0700 60.6952 0.8528 14.1848 18.2709
(f) C46H1405—Polycarbonate
Mo Ka Ag Ka CdKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
16.3644  —2.9622 1.1169 1.1921 20.6838 —2.3610 1.9880 2.1593 21.601 —2.2635 2.2251 2.4259
16.4644 2.3630 1.5871 1.6946 20.7838 1.8846 2.8022 3.0449 21.701 1.8068 3.1593 3.4458
16.5644 1.9673 2.0904 2.2328 20.8838 1.4103 45725 4.9706 21.801 1.3520 5.1959 5.6695
16.6644 1.1749 5.1046 5.4547 20.9838 0.9381 9.4856 10.3164 21.901 0.8993 10.6151 11.5884
16.7644 0.5858 13.6273 14.5703 21.0838 0.4681 20.6652 22.4921 22.001 0.4583 21.3461 23.3212
16.8644 21.1838 22.101
16.9644  +0.5821 13.9573 14.9352 21.2838 +0.4657 20.5445 22.3789 22.201 +0.4473 21.9724 24.0258
17.0644 1.1611 5.4153 5.7961 21.3838 0.9214 10.0873 10.9888 22.301 0.8923 10.9923 12.0199
17.1644 1.7368 2.7006 2.8916 21.4838 1.3910 4.8874 5.3259 22.401 1.3354 5.5427 6.0628
17.2644 2.3091 1.7706 1.8966 21.5838 1.8505 3.0404 3.3145 22.501 1.7765 3.3848 3.7038
17.3644 2.8782 1.3217 1.4164 21.6838 2.3079 2.2140 2.4146 22.601 2.2158 2.4577 2.6904
In Ka SnKa CsKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
225159  —2.1698 2.4712 2.7043 23.516 —2.0839 2.7178 2.9864 28.5936 —1.7267 4.3903 4.9262
22.6159 1.7299 3.4987 3.8303 23.616 1.6636 3.8995 4.2867 28.6936 1.3791 6.5542 7.3576
22.7159 1.2938 5.8751 6.4346 23.716 1.2448 6.5469 7.2001 28.7936 1.0326 11.0051 12.3602
22.8159 0.8595 11.7534 12.8796 23.816 0.8278 12.8972 14.1915 28.8936 0.6874 19.6825 22.1216
22.9159 0.4270 23.0997 25.3339 23.916 0.4124 24.5358 27.0215 28.9936 0.3430 32.0031 36.0086
23.0159 24.016 29.0936
23.1159  +0.4325 23.2601 25.5310 24.116 +0.4135 24.8460 27.3861 29.1936 +0.3421 32.3680 36.4505
23.2159 0.8597 12.0600 13.2373 24.216 0.8240 13.2783 14.6350 29.2936 0.6831 20.2218 22.7661
23.3159 1.2851 6.1776 6.7827 24.316 1.2329 6.8976 7.6045 29.3936 1.0228 11.4726 12.9176
23.4159 1.7987 3.7622 4.1323 24.416 1.6401 4.1787 4.6087 29.4936 1.3616 6.9908 7.8738
23.5159 2.1306 2.6976 2.9642 24516 2.0458 2.9638 3.2701 29.5936 1.6992 4.7648 5.3688
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TaBLE 7. FWHM of J(P;) and FWHM of Compton broadenin@B) for biological materials in the energy region from 17.44 to 68.18 keV; scattering angle
(6)=90°—Continued

BaKa LaKa CeKa
Energy P FWHM FWHM Energy P FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Py) CB (keV) (a.u) J(Pz) CB
29.6684 —1.6629 4.8703 5.4894 30.7617 —1.6128 5.2829 5.9815 31.878 —1.5598 5.8276 6.6291
29.7684 1.3276 7.3145 8.2480 30.8617 1.2889 7.9745 9.0332 31.978 1.2469 8.7315 9.9371
29.8684 0.9932 12.0686 13.6152 30.9617 0.9660 13.2911 15.0638 32.078 0.9350 14.4684 16.4754
29.9684 0.6599 21.4735 24.2445 31.0617 0.6441 22.7794 25.8379 32.178 0.6239 24.2415 27.6268
30.0684 0.3276 33.7907 38.1951 31.1617 0.3232 35.0967 39.8562 32.278 0.3138 36.6776 41.8517
30.1684 31.2617 32.378
30.2684 +0.3338 33.8627 38.3087 31.3617 0.3157 35.7088 40.5874 32.478 0.3038 37.4223 42.7398
30.3684 0.6629 21.6906 24.5307 31.4617 0.6338 23.5016 26.7026 32.578 0.6113 25.1712 28.7359
30.4684 0.9911 12.4888 14.1251 31.5617 0.9509 13.9922 15.8984 32.678 0.9179 15.3104 17.4783
30.5684 1.3182 7.6850 8.6946 31.6617 1.2670 8.5415 9.7079 32.778 1.2236 9.3320 10.6561
30.6684 1.6444 5.1944 5.8791 31.7617 1.5882 5.6864 6.4653 32.878 1.5284 6.3364 7.2381
PrKa SmKa GdKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
33.0057 —1.5125 6.3898 7.3031 36.5187 —1.3653 8.4293 9.7776 38.9574 —1.2853 10.0436 11.7711
33.1057 1.2101 9.4473 10.8026 36.6187 1.0909 12.5454 14.5596 39.0574 1.0274 14.8695 17.4369
33.2057 0.9084 15.6627 17.9202 36.7187 0.8172 19.8709 23.0769 39.1574 0.7706 22.9260 26.9050
33.3057 0.6075 25.6838 29.4113 36.8187 0.5442 31.2549 36.3365 39.2574 0.5135 34.7464 40.8254
33.4057 0.3075 38.1795 43.7773 36.9187 0.2719 43.3387 50.4569 39.3574 0.2575 46.6485 54.8930
33.5057 37.0187 39.4574
33.6057 +0.2899 39.1020 44.8761 37.1187 +0.2708 43.6517 50.8659 39.5574 +0.2528 47.1739 55.5616
33.7057 0.5875 27.1792 31.1787 37.2187 0.5411 31.9405 37.1981 39.6574 0.5072 35.6180 41.9236
33.8057 0.8841 16.7328 19.1934 37.3187 0.8108 20.5532 23.9305 39.7574 0.7609 23.9209 28.1456
33.9057 1.1800 10.2538 11.7644 37.4187 1.0797 13.3470 15.5426 39.8574 1.0139 15.5320 18.2760
34.0057 1.4809 6.9215 7.9439 37.5187 1.3480 8.9905 10.4727 39.9574 1.2664 10.6919 12.5844
Dy Ka Er Ka Yb Ka
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Py) CB (keV) (a.u) J(Py) CB (keV) (a.u) J(Py) CB
41.4642 —1.2118 11.6595 13.8119 44.055 -1.1395 14.0817 16.8680 46.7136 —1.0796 16.3776 19.8452
41.5642 0.9688 17.4070 20.6330 44.155 0.9104 20.5224 24.5999 46.8136 0.8628 23.4804 28.4735
41.6642 0.7265 26.3234 31.2290 44.255 0.6816 29.9965 35.9917 46.9136 0.6465 33.6572 40.8596
41.7642 0.4847 38.3749 45.5862 44.355 0.4534 42.3632 50.9041 47.0136 0.4306 46.1924 56.1668
41.8642 0.2434 50.0599 59.5625 44.455 0.2256 53.7226 64.6627 47.1136 0.2151 57.1013 69.5525
41.9642 44.555 47.2136
42.0642 +0.2376 50.5998 60.2601 44.655 +0.2286 53.9761 65.0258 47.3136 +0.2145 57.6478 70.2841
42.1642 0.4773 39.2881 46.7546 44.755 0.4550 42.9268 51.6729 47.4136 0.4228 47.1882 57.4831
42.2642 0.7165 27.3233 32.5003 44.855 0.6809 30.7162 36.9521 47.5136 0.6426 34.5307 42.0316
42.3642 0.9552 18.3698 21.8495 44.955 0.9064 21.2377 25.5458 47.6136 0.8561 24.3385 29.6175
42.4642 1.1934 12.4515 14.8134 45.055 1.1324 14.7030 17.6883 47.7136 1.0691 17.0160 20.7085
PtKa Au Ka
Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(P2) CB (keV) (a.u) J(Pz) CB
58.1402 —1.0796 28.2730 36.0337 59.6952 -0.7861 33.3765 42.8487
58.2402 0.8628 37.8347 48.2787 59.7952 0.6143 44.4931 57.2064
58.3402 0.6465 49.9817 63.8903 59.8952 0.4428 57.2411 73.7474
58.4402 0.4306 62.4335 79.9795 59.9952 0.2714 68.9078 88.9795
58.5402 0.2151 72.2613 92.7611 60.0952 0.1668 74.2927 96.0674
58.6402 60.1952
58.7402 +0.2145 72.6083 93.2953 60.2952 +0.1727 74.4496 96.3591
58.8402 0.4228 62.7549 80.5382 60.3952 0.3432 64.9742 83.9952
58.9402 0.6426 50.4904 64.7166 60.4952 0.5133 52.7440 68.0937
59.0402 0.8561 38.4329 49.2189 60.5952 0.6832 40.6931 52.4861
59.1402 1.0691 29.0057 37.1335 60.6952 0.8528 30.7566 39.6521
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(6)=90°—Continued

(g) CygH350,—Bakelite

Mo Ka Ag Ka CdKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
16.3644  —2.9622 2.9206 3.1171 20.6838 —2.3610 5.1892 5.6364 21.601 —2.2635 5.8045 6.3284
16.4644 2.3630 4.1432 4.4237  20.7838 1.8846 7.2953 7.9275 21.701 1.8068 8.2275 8.9742
16.5644 1.9673 5.4447 5.8158  20.8838 1.4103 11.8899 12.9267 21.801 1.352 13.5183 14.7528
16.6644 1.1749 13.2961 14.2103  20.9838 0.9381 24.7984 26.9845 21.901 0.8993 27.7746 30.3421
16.7644 0.5858 35.8639 38.3887  21.0838 0.4681 54.5151 59.4924 22.001 0.4583 56.2988 61.6831
16.8644 21.1838 22.101
16.9644  +0.5821 36.7349 39.3555  21.2838 +0.4657 54.1762 59.1688 22.201 +0.4473 57.9616 63.5699
17.0644 1.1611 14.1117 15.1066  21.3838 0.9214 26.3832 28.7590 22.301 0.8923 28.7640 31.4764
17.1644 1.7368 7.0261 7.5233  21.4838 1.3910 12.7112 13.8537 22.401 1.3354 14.4225 15.7787
17.2644 2.3091 4.6202 49491  21.5838 1.8505 7.9142 8.6283 22.501 1.7765 8.8076 9.6384
17.3644 2.8782 3.4580 3.7056  21.6838 2.3079 5.7772 6.3008 22.601 2.2158 6.4093 7.0165
In Ka SnKa CsKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
22.5159 —2.1698 6.4430 7.0510 23.516 —2.0839 7.0826 7.7828  28.5936 —1.7267 11.4218 12.8177
22.6159 1.7299 9.1022 9.9655 23.616 1.6636 10.1425 11.1504  28.6936 1.3791 17.0489 19.1438
22.7159 1.2938 15.2925 16.7526 23.716 1.2448 17.0460 18.7514  28.7936 1.0326 28.7247 32.2862
22.8159 0.8595 30.7707 33.7476 23.816 0.8278 33.7848 37.2134  28.8936 0.6874 51.6949 58.2443
22.9159 0.4270 60.9532 67.0727 23.916 0.4124 64.7567 71.5883  28.9936 0.3430 84.5436 95.7569
23.0159 24.016 29.0936
23.1159 +0.4325 61.3724 67.5932 24.116 +0.4135 65.5753 72.5613  29.1936 +0.3421 85.5076 96.9471
23.2159 0.8597 31.5732 34.6865 24.216 0.8240 34.7830 38.3788  29.2936 0.6831 53.1160 59.9548
23.3159 1.2851 16.0804 17.6595 24.316 1.2329 17.9605 19.8068  29.3936 1.0228 29.9474 33.7471
23.4159 1.7987 9.7868 10.7505 24.416 1.6401 10.8677 11.9872  29.4936 1.3616 18.1869 20.4904
23.5159 2.1306 7.0321 7.7273 24.516 2.0458 7.7227 8.5212  29.5936 1.6992 12.3946 13.9677
BaKa LaKa CeKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
29.6684  —1.6629 12.6675 14.2797  30.7617 —1.6128 13.7379 15.5574 31.878 —1.5598 15.1544 17.2424
29.7684 1.3276 19.0350 214712  30.8617 1.2889 20.7556 23.5206 31.978 1.2469 22.7338 25.8849
29.8684 0.9932 31.5124 35.5846  30.9617 0.9660 34.7364 39.4133 32.078 0.9350 37.8319 43.1369
29.9684 0.6599 56.4381 63.9093  31.0617 0.6441 59.8859 68.1537 32.178 0.6239 63.7489 72.9282
30.0684 0.3276 89.2861 101.6758  31.1617 0.3232 92.7391 106.1671 32.278 0.3138 96.9282  111.5833
30.1684 31.2617 32.378
30.2684  +0.3338 89.4685 101.9727  31.3617 +0.3157 94.3658 108.1564 32.478 +0.3038 98.9100 114.0098
30.3684 0.6629 56.9990 64.6568  31.4617 0.6338 61.7917 70.4582 32.578 0.6113 66.2061 75.8930
30.4684 0.9911 32.6149 36.9245  31.5617 0.9509 36.5769 41.6117 32.678 0.9179 40.0460 45.7849
30.5684 1.3182 19.9993 22.6351  31.6617 1.2670 22.2362 25.2844 32.778 1.2236 24.3005 27.7638
30.6684 1.6444 13.5096 15.2928  31.7617 1.5882 14.7872 16.8159 32.878 1.5284 16.4778 18.8275
PrKa SmKa GdKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
33.0057 —1.5125 16.6168 18.9965  36.5187 —1.3653 21.9286 254476  38.9574 —1.2853 26.1434 30.6602
33.1057 1.2101 24.6023 28.1476  36.6187 1.0909 32.7108 38.0010  39.0574 1.0274 38.8135 45.5808
33.2057 0.9084 40.9746 46.9541  36.7187 0.8172 52.0522 60.6065  39.1574 0.7706 60.1146 70.7936
33.3057 0.6075 67.5594 77.6970  36.8187 0.5442 82.3142 96.3190  39.2574 0.5135 91.5565 108.4502
33.4057 0.3075  100.9062 116.8194  36.9187 0.2719 1445843 135.0986  39.3574 0.2575  123.3532 147.3187
33.5057 37.0187 39.4574
33.6057 +0.2899  103.3633 119.8322  37.1187 +0.2708 115.4141 136.2229  39.5574 +0.2528  124.7488 149.1729
33.7057 0.5875 71.4583 82.3687  37.2187 0.5411 84.1256 98.6395  39.6574 0.5072 93.8636  111.4276
33.8057 0.8841 43.7921 50.3226  37.3187 0.8108 53.8483 62.8705  39.7574 0.7609 62.7412 74.1027
33.9057 1.1800 26.7129 30.6686  37.4187 1.0797 34.8193 40.5939  39.8574 1.0139 40.5732 47.8170
34.0057 1.4809 17.9995 20.6647  37.5187 1.3480 23.3924 27.2635  39.9574 1.2664 27.8344 32.7855
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TaBLE 7. FWHM of J(P;) and FWHM of Compton broadenin@B) for biological materials in the energy region from 17.44 to 68.18 keV; scattering angle
(6)=90°—Continued

Dy Ka Er Ka Yb Ka
Energy P FWHM FWHM Energy P FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Py) CB (keV) (a.u) J(Pz) CB
414642  —1.2118 30.3567 35.9926 44.055 —1.1395 36.7024 44.0227  46.7136 —1.0796 42.7262 51.8662
41.5642 0.9688 45.4788 54.0155 44.155 0.9104 53.6855 64.5344  46.8136 0.8628 61.4730 74.8255
41.6642 0.7265 69.0854 82.3417 44.255 0.6816 78.7940 95.1220  46.9136 0.6465 88.4738  108.2487
41.7642 0.4847  101.1660 121.3865 44.355 0.4534 111.7364 135.9360 47.0136 0.4306 121.8840  150.4304
41.8642 0.2434  132.3927 160.2665 44.455 0.2256  142.1020 174.5204  47.1136 0.2151 151.0455  188.2750
41.9642 44.555 47.2136
42.0642  +0.2376  133.8268 162.2154 44655 +0.2286  142.7695 175.5335  47.3136 +0.2145 152.5003  190.3572
42.1642 0.4773  103.5863 124.5763 44.755 0.4550  113.2255 138.0411  47.4136 0.4228 1245250  154.0786
42.2642 0.7165 71.7248 85.7441 44.855 0.6809 80.6885 97.6960  47.5136 0.6426 90.7765  111.4106
42.3642 0.9552 48.0098 57.2324 44.955 0.9064 55.5615 67.0357  47.6136 0.8561 63.7267 77.8636
42.4642 1.1934 32.4310 38.6223 45.055 1.1324 38.3319 46.1815  47.7136 1.0691 44.3871 54.1249
PtKa Au Ka
Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
58.1402  —1.0796 74.0074 94.8635 59.6952 —0.7861 87.4888 113.2281
58.2402 0.8628 99.3465 128.0908  59.7952 0.6143  117.0184 152.6557
58.3402 0.6465  131.6800 171.4370  59.8952 0.4428  151.0096 199.3572
58.4402 0.4306  164.9258 217.4917  59.9952 0.2714  182.1882 243.8309
58.5402 0.2151  191.2187 255.2998  60.0952 0.1668  196.6004 265.0964
58.6402 60.1952
58.7402  +0.2145  192.1385 256.8813  60.2952 +0.1727  197.0094 265.9507
58.8402 0.4228  165.7631 219.0728  60.3952 0.3432  171.6441 229.0477
58.9402 0.6426  133.0318 173.7446  60.4952 0.5133  138.9758 183.1638
59.0402 0.8561  100.9128 130.6277  60.5952 0.6832  106.8901 139.5506
59.1402 1.0691 75.9247 97.7899  60.6952 0.8528 80.5331 104.5417
(h) CssH100s—Fat(Adipose tissug
Mo Ka Ag Ka CdKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
16.3644  —2.9622 3.5241 3.7612  20.6838 —2.3610 6.2798 6.8211 21.601 —2.2635 7.0290 7.6636
16.4644 2.3630 5.0132 5.3526  20.7838 1.8846 8.8768 9.6463 21.701 1.8068 10.2259 11.1543
16.5644 1.9673 6.6117 7.0624  20.8838 1.4103 14.7977 16.0893 21.801 1.3520 16.9406 18.4897
16.6644 1.1749 16.9686 18.1373  20.9838 0.9381 32.7353 35.6387 21.901 0.8993 36.8813 40.3156
16.7644 0.5858 50.0007 53.5874  21.0838 0.4681 77.3488 84.6772 22.001 0.4583 80.1801 88.1498
16.8644 21.1838 22.101
16.9644  +0.5821 51.2363 549632  21.2838 +0.4657 77.1191 84.4920 22.201 +0.4473 82.7091 91.0446
17.0644 1.1611 18.0512 19.3264  21.3838 0.9214 34.9171 38.0821 22.301 0.8923 38.2470 41.8815
17.1644 1.7368 8.5908 9.1990  21.4838 1.391 15.8502 17.2765 22.401 1.3354 18.1063 19.8114
17.2644 2.3091 5.5935 59917  21.5838 1.8505 9.6370 10.5068 22.501 1.7765 10.7524 11.7672
17.3644 2.8782 4.2980 4.6057  21.6838 2.3079 6.9944 7.6285 22.601 2.2158 7.76496 8.5007
In Ka SnKa CsKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
225159  —2.1698 7.8094 8.5464 23.516 —2.0839 8.5880 9.4373  28.5936 —1.7267 13.9693 15.6777
22.6159 1.7299 11.1336 12.1902 23.616 1.6636 12.4401 13.6771  28.6936 1.3791 21.3066 23.9289
22.7159 1.2938 19.2878 21.1324 23.716 1.2448 21.5866 23.7503  28.7936 1.0326 37.3332 41.9877
22.8159 0.8595 41.0727 45.0814 23.816 0.8278 45.2743 49.9167  28.8936 0.6874 70.8437 80.0218
22.9159 0.4270 87.2402 96.3944 23.916 0.4124 92.8849 103.1686  28.9936 0.3430 122.4940  139.9331
23.0159 24.016 29.0936
23.1159  +0.4325 87.7758 97.0760 24.116 +0.4135 94.0550 104.5788  29.1936 +0.3421 124.0056  141.8373
23.2159 0.8597 42.1410 46.3343 24.216 0.8240 46.6423 51.5166  29.2936 0.6831 72.8461 82.4467
23.3159 1.2851 20.2910 22.2872 24.316 1.2329 22.7684 25.1141  29.3936 1.0228 38.9530 43.9247
23.4159 1.7987 11.9811 13.1615 24.416 1.6401 13.3394 14.7144  29.4936 1.3616 22.7707 25.6600
23.5159 2.1306 8.5269 9.3701 24516 2.0458 9.3681 10.3370  29.5936 1.6992 15.1753 17.1027
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TaBLE 7. FWHM of J(P;) and FWHM of Compton broadenin@B) for biological materials in the energy region from 17.44 to 68.18 keV; scattering angle
(6)=90°—Continued

BaKa LaKa CeKa
Energy P FWHM FWHM Energy P FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Py) CB (keV) (a.u) J(Pz) CB
29.6684 —1.6629 15.5371 17.5161 30.7617 —1.6128 16.8759 19.1130 31.878 —1.5598 18.6890 21.2668
29.7684 1.3276 23.9255 26.9938 30.8617 1.2889 26.1840 29.6803 31.978 1.2469 28.7868 32.7881
29.8684 0.9932 41.1416 46.4932 30.9617 0.9662 45.5960 51.7842 32.078 0.9350 49.9527 57.0235
29.9684 0.6599 77.6946 88.2525 31.0617 0.6441 82.6915 94.4424 32.178 0.6239 88.3452  101.4812
30.0684 0.3276 129.6600 149.0900  31.1617 0.3232 134.7022  155.8360 32.278 0.3138 141.0457 164.2721
30.1684 31.2617 32.378
30.2684 +0.3338 129.8015 149.3842  31.3617 +0.3157 137.2745 159.0706 32.478 +0.3038 144.0059 168.0212
30.3684 0.6629 78.4762 89.3016 31.4617 0.6338 85.4720 97.8323 32.578 0.6113 91.8590 105.7701
30.4684 0.9911 42.5936 48.2609 31.5617 0.9509 48.1467 54.8326 32.678 0.9179 53.0214 60.6999
30.5684 1.3182 25.1535 28.4757 31.6617 1.2670 28.1091 31.9726 32.778 1.2236 30.8282 35.2356
30.6684 1.6444 16.5822 18.7729 31.7617 1.5882 18.1943 20.6933 32.878 1.5284 20.3690 23.2772
PrKa SmKa GdKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
33.0057 —1.5125 20.5623 23.5109  36.5187 —1.3653 27.4431 31.8567 38.9574 —1.2853 32.9890 38.7061
33.1057 1.2101 31.2423 35.7590 36.6187 1.0909 42.0990 48.9456  39.0574 1.0274 50.4879 59.3602
33.2057 0.9084 54.3315 62.3473 36.7187 0.8172 69.8775 81.5587  39.1574 0.7706 81.2739 96.0355
33.3057 0.6075 93.8303 108.4162 36.8187 0.5442 115.6048 136.2796  39.2574 0.5135 129.2159 154.5151
33.4057 0.3075 146.8981 172.2402  36.9187 0.2719 167.5572 200.5494  39.3574 0.2575 180.7094  220.2091
33.5057 37.0187 39.4574
33.6057 +0.2899 150.7764  177.1692 37.1187 +0.2708 168.9501 202.9017  39.5574 +0.2528 182.8612 223.2315
33.7057 0.5875 99.3832 115.1636  37.2187 0.5411 118.2219 139.7003  39.6574 0.5072 132.5886  158.9835
33.8057 0.8841 58.2729 67.0718 37.3187 0.8108 72.3057 84.6407  39.7574 0.7609 84.9511  100.7082
33.9057 1.1800 34.0746 39.1398 37.4187 1.0797 45.0216 52.5359  39.8574 1.0139 52.9233 62.4534
34.0057 1.4809 22.3126 25.6214  37.5187 1.3480 29.3680 34.2396  39.9574 1.2664 35.1858 41.4663
Dy Ka Er Ka Yb Ka
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Py) CB (keV) (a.u) J(Py) CB (keV) (a.u) J(Py) CB
41.4642 —1.2118 38.5217 45.7026 44.055 -1.1395 47.0810 56.5277  46.7136 —1.0796 55.2517 67.1671
41.5642 0.9688 59.6841 71.0079 44.155 0.9104 71.1566 85.7514  46.8136 0.8628 82.0421 100.2071
41.6642 0.7265 94.0463 112.6154 44.255 0.6816 108.0963 131.3277  46.9136 0.6465 122.1493 150.7033
41.7642 0.4847 143.4294  174.1655 44.355 0.4534 159.2568 196.6981  47.0136 0.4306 174.3790 219.2494
41.8642 0.2434  194.2786 240.8244 44.455 0.2256  208.9383 263.8842 47.1136 0.2151 221.9845 285.7221
41.9642 44.555 47.2136
42.0642 +0.2376 196.4999  244.0467 44.655 +0.2286 209.8619 265.4144  47.3136 +0.2145 224.4652  289.5750
42.1642 0.4773 147.0454  179.0877 44755 0.4550 161.3864 199.8424  47.4136 0.4228 178.3527 225.0274
42.2642 0.7165 97.8491 117.5709 44.855 0.6809 110.7476  134.9914  47.5136 0.6426 125.3633  155.2226
42.3642 0.9552 63.1432 75.4177 44.955 0.9064 73.6991 89.1605  47.6136 0.8561 85.1298  104.4039
42.4642 1.1934 41.2605 49.1737 45.055 1.1324 49.2430 59.3925  47.7136 1.0691 57.4680 70.1848
PtKa Au Ka
Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(P2) CB (keV) (a.u) J(Pz) CB
58.1402 —1.0796 98.6212 127.0763  59.6952 —0.7861 117.9720 153.8735
58.2402 0.8628 135.8560 177.0404 59.7952 0.6143 162.2978  215.1229
58.3402 0.6465 185.5344 246.8065  59.8952 0.4428 215.6524  293.4886
58.4402 0.4306 238.8343  327.2877 59.9952 0.2714  266.4341 374.7284
58.5402 0.2151 282.6281 399.4589 60.0952 0.1668 290.6980 416.6412
58.6402 60.1952
58.7402 +0.2145  283.7691 401.8165 60.2952 +0.1727  291.1869 417.9187
58.8402 0.4228 239.9444  329.6650 60.3952 0.3432 248.6893  346.1825
58.9402 0.6426 187.4451  250.2676 60.4952 0.5133 196.1214  264.8793
59.0402 0.8561 137.9441  180.5424 60.5952 0.6832 146.5813 193.8067
59.1402 1.0691 101.1820 131.0437 60.6952 0.8528 107.6181  140.5918
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TaBLE 7. FWHM of J(P;) and FWHM of Compton broadenin@B) for biological materials in the energy region from 17.44 to 68.18 keV; scattering angle

(6)=90°—Continued

(i) HgO,¢P;Ca—Bone

Mo Ka Ag Ka CdKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
16.3644  —2.9622 5.5307 5.9029  20.6838 -—2.3610 9.5897 10.4169 21.601 -—2.2635 10.6993 11.6661
16.4644 2.3630 7.6525 8.1710  20.7838 1.8846 13.2630 14.4141 21.701 1.8068 14.6766 16.0109
16.5644 1.9673 9.9511 10.6302  20.8838 1.4103 20.0548 21.8094 21.801 1.3520 22.1855 24.2194
16.6644 1.1749 20.4264 21.8361  20.9838 0.9381 33.1542 36.0958 21.901 0.8993 35.9947 39.3437
16.7644 0.5858 37.9547 40.6331  21.0838 0.4681 53.1788 58.0253 22.001 0.4583 55.8576 61.1965
16.8644 21.1838 22.101
16.9644  +0.5821 38.7678 41.5399 21.2838 +0.4657 54.0749 59.0575 22.201 +0.4473 57.1074 62.6265
17.0644 1.1611 21.4142 22.9302 21.3838 0.9214 34.5205 37.6484 22.301 0.8923 37.1869 40.7172
17.1644 1.7368 12.5914 13.4841  21.4838 1.3910 21.2509 23.1680 22.401 1.3354 23.4994 25.7184
17.2644 2.3091 8.5263 9.1337  21.5838 1.8505 14.3614 15.6594 22.501 1.7765 15.8732 17.3737
17.3644 2.8782 6.3773 6.8341  21.6838 2.3079 10.6610 11.6282 22.601 2.2158 11.8022 12.9216
In Ka SnKa CsKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
22.5159 —2.1698 11.8458 12.9649 23.516 —2.0839 13.0154 14.3040  28.5936 —1.7267 20.5089 23.0226
22.6159 1.7299 16.2953 17.8444 23.616 1.6636 17.9917 19.7843  28.6936 1.3791 28.2803 31.7726
22.7159 1.2938 24.4830 26.8309 23.716 1.2448 26.8315 29.5292  28.7936 1.0326 40.6370 45.7161
22.8159 0.8595 39.0638 42.8692 23.816 0.8278 42.0248 46.3202  28.8936 0.6874 58.6256 66.1077
22.9159 0.4270 59.6772 65.6579 23.916 0.4124 63.0723 69.7103  28.9936 0.3430 80.8704 91.5362
23.0159 24.016 29.0936
23.1159 +0.4325 60.1996 66.2916 24.116 +0.4135 63.8189 70.6008  29.1936 +0.3421 81.9781 92.8857
23.2159 0.8597 40.0884 44.0696 24.216 0.8240 43.2485 47.7527  29.2936 0.6831 60.0654 67.8567
23.3159 1.2851 25.6803 28.2141 24.316 1.2329 28.1539 31.0634  29.3936 1.0228 42.2240 47.6269
23.4159 1.7987 17.4705 19.1950 24.416 1.6401 19.2389 21.2264  29.4936 1.3616 29.9521 33.7665
23.5159 2.1306 12.9432 14.2246 24.516 2.0458 14.1494 15.6148  29.5936 1.6992 22.1028 24.9169
BaKa LaKa CeKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
29.6684  —1.6629 22.4639 25.3323  30.7617 —1.6128 24.2309 27.4520 31.878 —1.5598 26.3819 30.0321
29.7684 1.3276 30.8592 34.8309  30.8617 1.2889 33.2553 37.7130 31.978 1.2469 35.8090 40.8066
29.8684 0.9932 43.8482 49.5643  30.9617 0.9660 46.8753 53.2439 32.078 0.9350 50.1706 57.2737
29.9684 0.6599 62.4563 70.7791  31.0617 0.6441 65.7253 74.8591 32.178 0.6239 69.3387 79.3877
30.0684 0.3276 85.0569 96.7819  31.1617 0.3232 88.3066  101.0039 32.278 0.3138 92.1604  105.9894
30.1684 31.2617 32.378
30.2684  +0.3338 85.3573 97.2107  31.3617 +0.3157 89.8074  102.8370 32.478 +0.3038 93.7714  107.9688
30.3684 0.6629 63.5191 72.1144 31.4617 0.6338 67.5962 77.1402 32.578 0.6113 71.4434 81.9614
30.4684 0.9911 45.1825 51.2070  31.5617 0.9509 49.0086 55.8193 32.678 0.9179 52.5750 60.1859
30.5684 1.3182 32.2253 36.4977 31.6617 1.2670 35.2614 40.1278 32.778 1.2236 37.9712 43.4232
30.6684 1.6444 23.8693 27.0313  31.7617 1.5882 25.9489 29.5240 32.878 1.5284 28.4492 32.5252
PrKa SmKa GdKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
33.0057 —1.5125 28.5487 32.6566  36.5187 —1.3653 35.9502 41.7570  38.9574 —1.2853 41.7509 49.0226
33.1057 1.2101 38.3151 43.8780  36.6187 1.0909 48.0913 55.9462  39.0574 1.0274 54.7995 64.4624
33.2057 0.9084 53.4629 61.3443  36.7187 0.8172 64.7421 75.5065  39.1574 0.7706 72.2041 85.1843
33.3057 0.6075 72.7898 83.7794  36.8187 0.5442 85.2521 99.8117  39.2574 0.5135 93.2622  110.5100
33.4057 0.3075 95.7570  110.7340  36.9187 0.2719 108.7119 128.9854  39.3574 0.2575 117.0769  139.5820
33.5057 37.0187 39.4574
33.6057 +0.2899 97.9826  113.4578 37.1187 +0.2708  109.8213 129.4375  39.5574 +0.2528 118.4470 141.3892
33.7057 0.5875 77.3576 89.2553  37.2187 0.5411 86.9331 101.9864  39.6574 0.5072 95.2610  113.1205
33.8057 0.8841 56.2972 64.7816  37.3187 0.8108 66.5917 77.8826  39.7574 0.7609 74.5843 88.2529
33.9057 1.1800 40.9443 47.0574  37.4187 1.0797 50.3706 58.8112  39.8574 1.0139 56.4591 66.6551
34.0057 1.4809 30.7263 35.3001  37.5187 1.3480 38.2814 44.6616  39.9574 1.2664 44.1388 52.0590
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TaBLE 7. FWHM of J(P;) and FWHM of Compton broadenin@B) for biological materials in the energy region from 17.44 to 68.18 keV; scattering angle
(6)=90°—Continued

Dy Ka Er Ka Yb Ka
Energy P FWHM FWHM Energy P FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Py) CB (keV) (a.u) J(Pz) CB
41.4642 —1.2118 47.5029 56.4076 44.055 -1.1395 54.8863 65.9595 46.7136 —1.0796 61.7409 75.1220
41.5642 0.9688 62.0683 73.8689 44.155 0.9104 70.1567 84.5327 46.8136 0.8628 78.0398 95.2474
41.6642 0.7265 80.3322 95.9305 44.255 0.6816 88.9984 107.6540  46.9136 0.6465 97.5224  119.5556
41.7642 0.4847 101.5897 121.9066 44.355 0.4534 110.6434 134.5678 47.0136 0.4306 119.3493  147.1957
41.8642 0.2434 125.6475 151.7949 44.455 0.2256 135.0656  165.4992 47.1136 0.2151 143.8206 178.8147
41.9642 44.555 47.2136
42.0642 +0.2376 127.1396  153.7981 44.655 +0.2286 135.6862 166.4381 47.3136 +0.2145 145.0330 180.5569
42.1642 0.4773 103.7202  124.7413 44,755 0.4550 111.9546  136.4460 47.4136 0.4228 121.6579  150.4053
42.2642 0.7165 82.8464 99.2349 44.855 0.6809 90.9730 110.3741 47.5136 0.6426 99.8680 122.8187
42.3642 0.9552 64.7943 77.4085 44.955 0.9064 72.3780 87.5425  47.6136 0.8561 80.5039 98.6419
42.4642 1.1934 50.1048 59.7694 45.055 1.1324 56.9713 68.7788 47.7136 1.0691 64.0130 78.2508
PtKa Au Ka
Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
58.1402  —1.0796 94.5662 121.7337  59.6952 —0.7861  106.2389  138.1160
58.2402 0.8628  113.5708 146.9802  59.7952 0.6143  126.6339 165.6845
58.3402 0.6465 134.8368 175.7311 59.8952 0.4428 148.7124  196.1538
58.4402 0.4306 157.7926  207.4820 59.9952 0.2714 172.8485 230.3524
58.5402 0.2151 182.8296 243.1243 60.0952 0.1668 188.1059 252.5768
58.6402 60.1952
58.7402 +0.2145 183.0645 243.6878 60.2952 +0.1727 188.3652  253.1915
58.8402 0.4228  159.0285 209.5923  60.3952 0.3432  164.1525 218.3489
58.9402 0.6426  136.0498 177.8668  60.4952 0.5133  141.6380 186.8485
59.0402 0.8561 115.5642  150.1836 60.5952 0.6832 121.5959 159.4193
59.1402 1.0691 97.0789 125.6030  60.6952 0.8528  101.6800 132.6281
(j) [Cas(POy),]3CaOH),—Calcium hydroxyapatite
Mo Ka Ag Ka CdKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
16.3644  —2.9622 4.0384 43101 20.6838 —2.3610 6.6565 7.2303 21.601 —2.2635 7.3535 8.0174
16.4644 2.3630 5.3181 5.6782 20.7838 1.8846 8.8377 9.6038 21.701 1.8068 9.7994 10.6890
16.5644 1.9673 6.6757 7.1308  20.8838 1.4103 12.8178 13.9358 21.801 1.3520 14.1166 15.4060
16.6644 1.1749 12.8004 13.6803 20.9838 0.9381 20.4491 22.2477 21.901 0.8993 22.1705 24.2129
16.7644 0.5858 23.5876 25.2293  21.0838 0.4681 33.8796 36.9025 22.001 0.4583 35.7199 39.0585
16.8644 21.1838 22.101
16.9644 +0.5821 24.0923 25.7906 21.2838 +0.4657 34.5200 37.6326 22.201 +0.4473 36.5647 40.0177
17.0644 1.1611 13.4544 14.4027 21.3838 0.9214 21.2717 23.1813 22.301 0.8923 22.9094 25.0618
17.1644 1.7368 8.2900 8.8769 21.4838 1.3910 13.5664 14.7862 22.401 1.3354 14.9329 16.3374
17.2644 2.3091 5.8861 6.3051  21.5838 1.8505 9.5471 10.4088 22.501 1.7765 10.4899 11.4798
17.3644 2.8782 4.6525 4.9857 21.6838 2.3079 7.3604 8.0277 22.601 2.2158 8.0758 8.8411
In Ka SnKa CsKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
225159  —2.1698 8.0719 8.8338 23.516 —2.0839 8.8046 9.6754  28.5936 -—1.7267 13.5349 15.1899
22.6159 1.7299 10.7235 11.7411 23.616 1.6636 11.7695 12.9396 28.6936 1.3791 18.0308 20.2471
22.7159 1.2938 15.5144 16.9958 23.716 1.2448 16.9392 18.6338  28.7936 1.0326 25.1898 28.3073
22.8159 0.8595 24.0139 26.3270 23.816 0.8278 25.8283 28.4352  28.8936 0.6874 36.0918 40.6044
22.9159 0.4270 38.5504 42.3213 23.916 0.4124 40.9518 45.1518 28.9936 0.3430 54.3114 61.2362
23.0159 24.016 29.0936
23.1159 +0.4325 38.8300 42.6642 24.116 +0.4135 41.4093 45.6956 29.1936 +0.3421 55.1681 62.2602
23.2159 0.8597 24.6483 27.0677 24.216 0.8240 26.5773 29.3092  29.2936 0.6831 36.9899 41.6870
23.3159 1.2851 16.2579 17.8546 24.316 1.2329 17.7609 19.5865 29.3936 1.0228 26.1578 29.4699
23.4159 1.7987 11.4746 12.6049 24.416 1.6401 12.5734 13.8692 29.4936 1.3616 19.0714 21.4877
23.5159 2.1306 8.8245 9.6972 24.516 2.0458 9.5449 10.5322  29.5936 1.6992 14.5067 16.3488
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TaBLE 7. FWHM of J(P;) and FWHM of Compton broadenin@B) for biological materials in the energy region from 17.44 to 68.18 keV; scattering angle
(6)=90°—Continued

BaKa LaKa CeKa
Energy P FWHM FWHM Energy P FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Py) CB (keV) (a.u) J(Pz) CB
29.6684 —1.6629 14.6992 16.5710 30.7617 —1.6128 15.7922 17.8850 31.878 —1.5598 17.1035 19.4614
29.7684 1.3276 19.5890 22.0966 30.8617 1.2889 21.0576 23.8631 31.978 1.2469 22.6118 25.7459
29.8684 0.9932 27.1230 30.6194  30.9617 0.9660 28.9370 32.8200 32.078 0.935 30.9421 35.2627
29.9684 0.6599 38.5465 43.5690 31.0617 0.6441 40.5985 46.1061 32.178 0.6239 42.9104 48.9699
30.0684 0.3276 57.6216 65.2863 31.1617 0.3232 59.8711 68.1652 32.278 0.3138 62.8102 71.8751
30.1684 31.2617 32.378
30.2684 +0.3338 57.6188 65.3376  31.3617 +0.3157 61.1949 69.7429 32.478 +0.3038 64.2412 73.5890
30.3684 0.6629 39.1834 44.3651 31.4617 0.6338 41.7819 47.5344 32.578 0.6113 44.1927 50.5240
30.4684 0.9911 27.9319 31.6130 31.5617 0.9509 30.2621 34.4119 32.678 0.9179 32.4073 37.0291
30.5684 1.3182 20.3145 22.9921 31.6617 1.2670 22.2945 25.3508 32.778 1.2236 23.9396 27.3509
30.6684 1.6444 15.5983 17.6585 31.7617 1.5882 16.8760 19.1930 32.878 1.5284 18.3851 21.0083
PrKa SmKa GdKa
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB (keV) (a.u) J(Pz) CB
33.0057 —1.5125 18.4069 21.0445  36.5187 —1.3653 22.6559 26.2925 38.9574 —1.2853 26.4320 30.9992
33.1057 1.2101 24.1585 27.6392 36.6187 1.0909 29.8254 34.6420  39.0574 1.0274 33.9677 39.8742
33.2057 0.9084 32.9431 37.7260 36.7187 0.8172 39.7763 46.2550  39.1574 0.7706 44.3629 52.1469
33.3057 0.6075 45.0765 51.6964  36.8187 0.5442 53.3581 62.1628  39.2574 0.5135 58.6713 69.1099
33.4057 0.3075 65.4734 75.3067 36.9187 0.2719 73.1803 85.5314  39.3574 0.2575 82.8263 97.9818
33.5057 37.0187 39.4574
33.6057 +0.2899 67.6929 77.9506 37.1187 +0.2708 77.1852 90.3497 39.5574 +0.2528 84.0660 99.5567
33.7057 0.5875 47.0760 54.0911 37.2187 0.5411 54.4454 63.5453  39.6574 0.5072 59.9870 70.7926
33.8057 0.8841 34.6614 39.7989 37.3187 0.8108 40.9472 47.7426  39.7574 0.7609 45.8300 54.0170
33.9057 1.1800 25.7576 29.5702 37.4187 1.0797 31.3466 36.5358  39.8574 1.0139 35.3805 41.6786
34.0057 1.4809 19.7620 22.6899 37.5187 1.3480 24.3663 28.3997  39.9574 1.2664 27.9073 32.8716
Dy Ka Er Ka Yb Ka
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Py) CB (keV) (a.u) J(Py) CB (keV) (a.u) J(Py) CB
41.4642 —1.2118 29.8433 35.3826 44.055 -1.1395 34.2277 41.0460  46.7136 —1.0796 38.3926 46.5866
41.5642 0.9688 38.3061 45.4655 44.155 0.9104 43.2331 51.9093  46.8136 0.8628 48.0134 58.3422
41.6642 0.7265 49.3493 58.6621 44.255 0.6816 54.8163 65.9315  46.9136 0.6465 60.2311 73.3327
41.7642 0.4847 64.3829 76.7148 44.355 0.4534 70.8044 85.3957  47.0136 0.4306 77.0362 94.0869
41.8642 0.2434 89.6359 107.3270 44.455 0.2256 97.5172 118.2785  47.1136 0.2151 104.3755 128.2770
41.9642 44.555 47.2136
42.0642 +0.2376 91.0944  109.2002 44.655 +0.2286 97.8171 118.7532  47.3136 +0.2145 105.4498  129.7450
42.1642 0.4773 65.9238 78.7036 44755 0.4550 71.6693 86.6004  47.4136 0.4228 78.7057 96.3225
42.2642 0.7165 50.9385 60.7177 44.855 0.6809 56.0415 67.5899  47.5136 0.6426 61.6679 75.2928
42.3642 0.9552 39.9771 47.6183 44.955 0.9064 44.5941 53.7352  47.6136 0.8561 49.5070 60.3758
42.4642 1.1934 31.5244 37.5401 45.055 1.1324 35.6175 429014  47.7136 1.0691 39.4601 48.0938
PtKa Au Ka
Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(P2) CB (keV) (a.u) J(Pz) CB
58.1402 —1.0796 58.2537 74.4798 59.6952 —0.7861 65.2499 84.0925
58.2402 0.8628 69.8542 89.5140 59.7952 0.6143 78.3109  101.2045
58.3402 0.6465 84.6758 108.8613 59.8952 0.4428 95.6133  124.0825
58.4402 0.4306 105.7472  136.6871 59.9952 0.2714 121.0741  158.2802
58.5402 0.2151 136.4438 178.0833 60.0952 0.1668 140.7723  185.3117
58.6402 60.1952
58.7402 +0.2145 136.1998 177.9109  60.2952 +0.1727 140.5751  185.2075
58.8402 0.4228 106.4233  137.8325 60.3952 0.3432 110.2224  143.9016
58.9402 0.6426 85.6773  110.4673 60.4952 0.5133 89.0298 115.6751
59.0402 0.8561 71.0956 91.4492 60.5952 0.6832 75.7702 98.2240
59.1402 1.0691 59.7657 76.7697 60.6952 0.8528 62.5423 80.9286
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TaBLE 8. Gaussian fit of FWHM ofl(P,) and FWHM of Compton broadenin@B) for biological materials at 59.54 keV for few biological materials
(a.u=atomic unitg; scattering angle)=90°

H,O: Water GH,: Polyethylene GHgO,: Lucite

Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Py) CB (keV) (a.u) J(Py) CB (keV) (a.u) J(Py) CB
44.6951 —18.4206 0.0034 0.0041 44.6951 —18.4206 0.0001 0.0001 44.6951 —18.4206 0.0072 0.0086
45.6951 16.2433 0.0024 0.0029 45.6951 16.2433 0.0010 0.0012 45.6951 16.2433 0.0073 0.0088
46.6951 14.0988 0.0034 0.0041 46.6951 14.0988 0.0024 0.0029 46.6951 14.0988 0.0129 0.0156
47.6951 11.9872 0.0072 0.0087 47.6951 11.9872 0.0053 0.0064 47.6951 11.9872 0.0277 0.0337
48.6951 9.9084 0.0115 0.0140 48.6951 9.9084 0.0144 0.0176 48.6951 9.9084 0.0592 0.0723
49.6951 7.8622 0.0264 0.0324 49.6951 7.8622 0.0243 0.0298 49.6951 7.8622 0.1137 0.1395
50.6951 5.8485 0.0621 0.0765 50.6951 5.8485 0.0709 0.0874 50.6951 5.8485 0.3015 0.3715
51.6951 3.8670 0.1535 0.1900 51.6951 3.8670 0.2191 0.2712 51.6951 3.8670 0.8441 1.0448
52.6951 1.9176 0.5484 0.6818 52.6951 1.9176 0.6585 0.8186 52.6951 1.9176 2.6916 3.3462
53.6951 53.6951 53.6951
54.6951 +1.8861 0.5988 0.7510 54.6951 +1.8861 0.7143 0.8959 54.6951 +1.8861 2.9234 3.6663
55.6951 3.7411 0.1854 0.2336 55.6951 3.7411 0.2666 0.3359 55.6951 3.7411 1.0197 1.2844
56.6951 5.5651 0.0828 0.1048 56.6951 5.5651 0.0992 0.1256 56.6951 5.5651 0.4140 0.5238
57.6951 7.3587 0.0405 0.0515 57.6951 7.3587 0.0387 0.0492 57.6951 7.3587 0.1780 0.2262

CgHg: Polystyrene CgH1sNO: Nylon CiH1403: Polycarbonate
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(P2) CB (keV) (a.u) J(P2) CB (keV) (a.u) J(P2) CB
44.6951 —18.4206 0.0006 0.0007 44.6951 —18.4206 0.0042 0.0050 44.6951 —18.4206 0.0115 0.0138
45.6951 16.2433 0.0040 0.0048 45.6951 16.2433 0.0063 0.0076 45.6951 16.2433 0.0153 0.0185
46.6951 14.0988 0.0096 0.0117 46.6951 14.0988 0.0128 0.0155 46.6951 14.0988 0.0297 0.0359
47.6951 11.9872 0.0213 0.0259 47.6951 11.9872 0.0279 0.0339 47.6951 11.9872 0.0643 0.0782
48.6951 9.9084 0.0578 0.0706 48.6951 9.9084 0.0666 0.0814 48.6951 9.9084 0.1503 0.1836
49.6951 7.8622 0.0972 0.1192 49.6951 7.8622 0.1183 0.1451 49.6951 7.8622 0.2738 0.3360
50.6951 5.8485 0.2836 0.3496 50.6951 5.8485 0.3237 0.3989 50.6951 5.8485 0.7536 0.9288
51.6951 3.8670 0.8622 1.0672 51.6951 3.8670 0.9326 1.1544 51.6951 3.8670 2.1707 2.6868
52.6951 1.9176 2.5653 3.1891 52.6951 1.9176 2.8949 3.5990 52.6951 1.9176 6.7072 8.3387
53.6951 53.6951 53.6951
54.6951 +1.8861 27771 3.4828 54.6951 +1.8861 3.1481 3.9481 54.6951 +1.8861 7.2706 9.1186
55.6951 3.7411 1.0428 1.3135 55.6951 3.7411 1.1284 1.4214 55.6951 3.7411 2.6181 3.2978
56.6951 5.5651 0.3971 0.5025 56.6951 5.5651 0.4475 0.5661 56.6951 5.5651 1.0430 1.3196
57.6951 7.3587 0.1551 0.1971 57.6951 7.3587 0.1867 0.2372 57.6951 7.3587 0.4319 0.5489

Cy3H30;: Bakelite CssH10,0¢: Fat (Adipose tissug HgO,PsCa;: Bone
Energy P, FWHM FWHM Energy P, FWHM FWHM Energy P, FWHM FWHM
(keV) (a.u) J(Py) CB (keV) (a.u) J(P2) CB (keV) (a.u) J(P2) CB
44,6951  —18.4206 0.0274 0.0329 44.6951 —18.4206 0.0249 0.0299 44.6951 —18.4206 0.2455 0.2948
45.6951 16.2433 0.0386 0.0466 45.6951 16.2433 0.0422 0.0509 45.6951 16.2433 0.3016 0.3638
46.6951 14.0988 0.0761 0.0922 46.6951 14.0988 0.0872 0.1056 46.6951 14.0988 0.4863 0.5890
47.6951 11.9872 0.1651 0.2009 47.6951 11.9872 0.1899 0.2311 47.6951 11.9872 0.8618 1.0484
48.6951 9.9084 0.3917 0.4786 48.6951 9.9084 0.4670 0.5705 48.6951 9.9084 1.4296 1.7466
49.6951 7.8622 0.7078 0.8685 49.6951 7.8622 0.8271 1.0149 49.6951 7.8622 2.4445 2.9996
50.6951 5.8485 1.9595 2.4149 50.6951 5.8485 2.3229 2.8628 50.6951 5.8485 5.0773 6.2575
51.6951 3.8670 5.6751 7.0247 51.6951 3.8670 6.9118 8.5557 51.6951 3.8670 11.4431 14.1661
52.6951 1.9176 17.4644 21.7192 52.6951 1.9176 21.2283 26.4047 52.6951 1.9176 31.2678 38.9167
53.6951 53.6951 53.6951
54.6951 +1.8861 18.9285 23.7484 54.6951 +1.8861 23.0380 28.9103 54.6951 +1.8861 34.4316 43.2422
55.6951 3.7411 6.8465 8.6245 55.6951 3.7411 8.3870 10.5653 55.6951 3.7411 13.5669 17.0928
56.6951 5.5651 2.7151 3.4351 56.6951 5.5651 3.2280 4.0840 56.6951 5.5651 6.6335 8.3930
57.6951 7.3587 1.1178 1.4205 57.6951 7.3587 1.3101 1.6648 57.6951 7.3587 2.4283 3.0858

[C&(PO,),]3 CAOH),: Calcium hydroxyapatite

Energy P, FWHM FWHM

(keV) (a.u) (I(Py) CB

44.6951 —18.4206 0.2035 0.2444

45.6951 16.2433 0.3011 30.3632

46.6951 14.0988 0.4935 0.5978

47.6951 11.9872 0.8312 1.0112
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TaBLE 8. Gaussian fit of FWHM ofl(P,) and FWHM of Compton broadenin@B) for biological materials at 59.54 keV for few biological materials
(a.u=atomic unitg; scattering angle ) = 90°—Continued

Energy P, FWHM FWHM
(keV) (a.u) (J(P2) CB
48.6951 9.9084 1.4551 1.7778
49.6951 7.8622 2.1722 2.6655
50.6951 5.8485 4.2533 5.2419
51.6951 3.8670 8.8653 10.9742
52.6951 1.9176 20.8849 25.9771
53.6951
54.6951 +1.8861 22.9714 28.8267
55.6951 3.7411 10.4198 13.1267
56.6951 5.5651 5.4435 6.8871
57.6951 7.3587 3.6795 4.6758
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TasLE 9. Total and individual shell Compton scattering cross sections for single atoms in the energy region from 0.005 to 0.5 MeV using Compton profile data
of Biggs et al!® and comparison with Strom and Israel vaftteend XCOM (1987

E (MeV) H1 S(1) Total (Biggs Strom and Israel XCOM Ogigl s Ogig/XCOM
0.0050 0.5019 0.515 0.5187 0.9750 0.9676
0.0060 0.5409 0.547 0.5503 0.9890 0.9829
0.0080 0.5801 0.582 0.5840 0.9970 0.9933
0.0100 0.6070 0.598 0.5993 1.0200 1.0128
0.0150 0.6241 0.609 0.6095 1.0200 1.0240
0.0200 0.6205 0.606 0.6068 1.0200 1.0226
0.0300 0.6014 0.592 0.5924 1.0300 1.0304
0.0400 0.5916 0.576 0.5759 1.0300 1.0273
0.0500 0.5735 0.559 0.5597 1.0300 1.0247
0.0600 0.5561 0.554 0.5444 1.0200 1.0215
0.8000 0.5243 0.516 0.5166 1.0200 1.0149
0.1000 0.4959 0.492 0.4923 1.0100 1.0073
0.1500 0.4371 0.443 0.4435 0.9870 0.9856
0.2000 0.3916 0.406 0.4064 0.9650 0.9636
0.3000 0.3250 0.353 0.3535 0.9210 0.9194
0.4000 0.2793 0.317 0.3168 0.8810 0.8816
0.5000 0.2451 0.289 0.2893 0.8480 0.8472
Total Strom and
E (MeV) C 15(2) C 25(2) C 2P(2) (Biggs) Israel XCOM ogigl g Tgig/ XCOM
0.0500 0.0790 0.9737 1.0057 2.0584 2.09 1.984 0.9849 1.0513
0.0600 0.1337 1.0487 1.0857 2.2682 2.29 2.202 0.9905 1.0287
0.0800 0.2603 1.1230 1.1396 2.5231 2.55 2.497 0.9895 1.0157
0.0100 0.3972 1.1666 1.1686 2.7325 2.74 2.697 0.9973 1.0155
0.0150 0.6605 1.2008 1.1988 3.0611 3.03 3.012 1.0103 1.0163
0.0200 0.8160 1.1949 1.1973 3.2082 3.19 3.182 1.0057 1.0123
0.0300 0.9648 1.1714 1.1714 3.3078 3.30 3.300 1.0024 1.0068
0.0400 1.0072 1.1382 1.1386 3.2841 3.30 3.296 0.9952 1.0043
0.0500 1.0170 1.1047 1.1052 3.2269 3.25 3.250 0.9929 1.0029
0.0600 1.0100 1.0722 1.0726 3.1550 3.19 3.188 0.9890 1.0022
0.0800 0.9751 1.0118 1.0121 2.9991 3.05 3.054 0.9833 1.0102
0.1000 0.9354 0.9576 0.9578 0.2859 2.92 2.924 0.9763 1.0010
0.1500 0.8359 0.8449 0.8451 0.2529 2.65 2.647 0.9532 1.0006
0.2000 0.7525 0.7570 0.7569 2.2665 2.43 2.431 0.9327 1.0003
0.3000 0.6273 0.6287 0.6289 1.8850 2.12 2.118 0.8892 0.9999
0.4000 0.5389 0.5401 0.5397 1.6188 1.90 1.899 0.8520 0.9998
0.5000 0.4735 0.4739 0.4740 1.4215 1.73 1.735 0.8217 0.9995
Total Strom and
E (MeV) N 1S5(2) N 25(2) N 2P(3) (Biggs Israel XCOM ogigl g 0gig/ XCOM
0.0050 0.0284 0.9096 1.1019 2.0400 2.21 2.225 0.9231 0.9169
0.0060 0.0564 0.9904 1.5780 2.6249 2.49 2.494 1.0542 1.0525
0.0080 0.1443 1.0980 1.7095 2.9519 2.85 2.858 1.0358 1.0329
0.0100 0.2645 1.1459 1.7530 3.1635 3.09 3.093 1.0238 1.0228
0.0150 0.5428 1.1831 1.7097 3.5257 3.45 3.449 1.0219 1.0222
0.0200 0.7371 1.1949 1.7959 3.7379 3.65 3.645 1.0241 1.0255
0.0300 0.9162 1.1682 1.7572 3.8416 3.80 3.800 1.0109 1.0109
0.0400 0.9816 1.1382 1.7080 3.8378 3.81 3.811 1.0047 1.0044
0.0500 0.9951 1.1047 1.6578 3.7576 3.76 3.766 0.9994 0.9978
0.0600 0.9948 1.0722 1.6090 3.6761 3.70 3.700 0.9935 0.9935
0.8000 0.9691 1.0118 1.5182 3.4993 3.55 3.551 0.9857 0.9854
0.1000 0.9281 0.9576 1.4367 3.3225 3.40 3.403 0.9772 0.9763
0.1500 0.8325 0.8449 1.2676 2.9451 3.08 3.085 0.9562 0.9547
0.2000 0.7449 0.7570 1.1354 2.6425 2.83 2.834 0.9337 0.9324
0.3000 0.6225 0.6287 0.9433 2.1986 2.47 2.470 0.8901 0.8901
0.4000 0.5389 0.5401 0.8096 1.8887 2.21 2.215 0.8546 0.8527
0.5000 0.4735 0.4739 0.7111 1.6586 2.02 2.023 0.8211 0.8199
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TaBLE 9. Total and individual shell Compton scattering cross sections for single atoms in the energy region from 0.005 to 0.5 MeV using Compton profile data
of Biggs et al!® and comparison with Strom and Israel vaftteend XCOM (1987)—Continued

Total Strom and
E (MeV) 015(2) 023(2) 0 2P(4) (Biggs) Israel XCOM ogigl o 0gig/ XCOM
0.0500 0.0227 0.8110 1.8067 2.6404 2.32 2.323 1.1381 1.1366
0.0600 0.0454 0.8992 1.9061 2.8507 2.66 2.665 1.0717 1.0697
0.0800 0.1130 1.0219 2.0943 3.2292 3.14 3.139 1.0284 1.0287
0.0100 0.2024 1.1005 2.2272 3.5301 3.44 3.439 1.0262 1.0265
0.0150 0.4325 1.1504 2.3202 3.9031 3.87 3.864 1.0086 1.0101
0.0200 0.6165 1.1672 2.3497 4.1334 4.10 4.092 1.0081 1.0101
0.0300 0.8259 1.1595 2.3191 4.3045 4.29 4,286 1.0034 1.0043
0.0400 0.9154 1.1301 2.2622 4.3077 4.31 4.315 0.9995 0.9983
0.0500 0.9490 1.1008 2.1998 4.2496 4.27 4.275 0.9952 0.9941
0.0600 0.9602 1.0694 2.1374 41672 4.20 4.207 0.9921 0.9905
0.0800 0.9443 1.0102 2.0191 3.9736 4.04 4.044 0.9836 0.9826
0.1000 0.9142 0.9565 1.9118 3.7825 3.88 3.880 0.9749 0.9749
0.1500 0.8247 0.8445 1.6876 3.3568 3.52 3.521 0.9536 0.9534
0.2000 0.7460 0.7567 1.5121 3.0148 3.23 3.236 0.9334 0.9316
0.3000 0.6244 0.6287 1.2563 2.5094 2.82 2.821 0.8899 0.8895
0.4000 0.5375 0.5398 1.0784 2.1557 2.53 2.530 0.8521 0.8521
0.5000 0.4725 0.4740 0.9472 1.8937 2.31 2.312 0.8198 0.8191
Strom and
E (MeV) P 1S(2) P 25(2) P 2P(6) P 35(2) P 3P(3) Total Israel XCOM Tgigl0g Tgig/ XCOM
0.0050 0.0002 0.1016 0.9175 1.0104 1.5176 3.5473 3.53 3.538 1.0049 1.0026
0.0060 0.0007 0.1816 1.1655 1.0784 1.7229 4.1484 3.97 3.970 1.0449 1.0449
0.0080 0.0041 0.3657 1.5732 1.1446 1.7526 4.8402 4.71 4.698 1.0276 1.0303
0.0100 0.0125 0.5476 1.8862 1.1653 1.7911 5.4027 5.32 5.297 1.0155 1.0200
0.0150 0.0654 0.8218 2.4709 1.2024 1.8508 6.4113 6.35 6.342 1.0097 1.0109
0.0200 0.1571 0.9472 2.7935 1.1964 1.8437 6.9379 6.92 6.923 1.0026 1.0022
0.0300 0.3726 1.0291 3.0903 1.1719 1.8088 7.4727 7.44 7.439 1.0044 1.0045
0.0400 0.5409 1.0456 3.1536 1.1383 1.7577 7.6361 7.62 7.611 1.0021 1.0033
0.0500 0.6551 1.0403 3.1364 1.1047 1.7056 7.6421 7.65 7.637 0.9990 1.0007
0.0600 0.7242 1.0236 3.0923 1.0722 1.6561 7.5684 7.60 7.587 0.9958 0.9975
0.0800 0.7899 0.9829 2.9648 1.0118 1.5621 7.3115 7.39 7.384 0.9894 0.9902
0.1000 0.8058 0.9379 2.8308 0.9576 1.4787 7.0108 7.13 7.135 0.9833 0.9826
0.1500 0.7720 0.8344 2.5198 0.8449 1.3044 6.2755 6.53 6.531 0.9610 0.9609
0.2000 0.7150 0.7507 2.2627 0.7572 1.1683 5.6539 6.02 6.026 0.9392 0.9383
0.3000 0.6130 0.6247 1.8840 0.6287 0.8709 4.6213 5.27 5.270 0.8769 0.8769
0.4000 0.5300 0.5367 1.6182 0.5403 0.8334 4.0586 4.73 4,733 0.8581 0.8575
0.5000 0.4681 0.4718 1.4218 0.4739 0.7320 3.5676 4.32 4.328 0.8258 0.8243

Total Strom and

E(MeV) Cals(2) Caxx(2) Cazx((6) Ca3x(2) Ca3r(e) Ca4ds(2) (Biggs Israel XCOM  ogglog  0gig XCOM
0.0050 7.8E-06 0.0286 0.2805 0.6047 2.1806 0.8948 3.9892 4,53 4.522 0.8806 0.8822
0.0060 2.9E-05 0.0425 0.4515 0.7407 2.4923 1.0046 47316 5.14 5.139 0.9206 0.9207
0.0080 2.8E-04 0.1052 0.7900 0.8934 2.8845 1.1123 5.7857 6.12 6.105 0.9454 0.9477
0.0100 0.0013 0.2122 1.0870 0.9972 3.1204 1.1588 6.5589 6.83 6.814 0.9603 0.9626
0.0150 0.0128 0.5130 1.6963 1.0999 3.3635 1.1919 7.8774 8.05 8.028 0.9786 0.9812
0.0200 0.0458 0.7224 2.1169 1.1306 3.4373 1.1982 8.6512 8.82 8.801 0.9809 0.9830
0.0300 0.1685 0.8998 2.6256 1.1423 3.4409 1.1781 9.4552 9.59 9.576 0.9859 0.9874
0.0400 0.3174 0.9633 2.8418 1.1173 3.3664 1.1423 9.7485 9.87 9.853 0.9877 0.9894
0.0500 0.4439 0.9798 2.9123 1.0943 3.2799 1.1095 9.8197 9.94 9.922 0.9897 0.9897
0.0600 0.5396 0.9801 2.9310 1.0642 3.1960 1.0761 9.7870 9.91 9.889 0.9876 0.9897
0.0800 0.6543 0.9574 2.8688 1.0067 3.0231 1.0146 9.5249 9.69 9.677 0.9830 0.9843
0.1000 0.7047 0.9214 2.7600 0.9550 2.8646 0.9604 9.1661 9.39 9.388 0.9762 0.9764
0.1500 0.7189 0.8289 2.4866 0.8438 2.5308 0.8456 8.2566 8.64 8.641 0.9556 0.9555
0.2000 0.6829 0.7478 2.2462 0.7563 2.2686 0.7602 0.7420 7.99 7.994 0.9339 0.9335
0.3000 0.5961 0.6256 1.8768 0.6286 1.8853 0.6275 6.2399 7.00 7.007 0.8914 0.8905
0.4000 0.5216 0.5378 1.6159 0.5397 1.6184 0.5420 5.3754 6.30 6.299 0.8532 0.8534
0.5000 0.4629 0.4734 1.4204 0.4740 1.4217 0.4724 4.7248 5.76 5.763 0.8203 0.8199
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